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Linemen like this Feature... ~~~ 
KUHLMAN transformers are (5! 






inside 


\ 






\ ; 
e Fr = ; j White interiors—a Kuhlman exclusive— make peri 
> \ ¥ Look, Bill. All Kuhiman pole : } 
- yee Sanstermers have while odic inspection faster and surer by helping the . 
a A 
nteriors like th . ore 
¥ eee lineman see clearly all the way to the bottom. This 
” med You can see every component clear much-appreciated feature doesn’t add a penny to 
down to the bottom of the tank. Sure . a a i 7 . 
makes inspection easy C the cost, however. Kuhlman’s dual-flow paint system 


LO , o , 2 » <] le 
iad: Ni Aide Shines so cen es 53 sprays exterior gray and interior white simultane 
connection or a tap, even when you're on J ously, preparing the tank for the bake oven in one 
the pole and using a flashlight - 

operation. 


Well, this one passes my inspection 
Look 


Sats diode hak op into a light, white Kuhlman transformer 


You'llsee the advantage of white interiorsright away! 


KUHLM AN ELECTRIC COMPANY 


General Offices: Birmingham, Michigan 


CRYSTAL SPRINGS, MISSISSIPPI +© SALINAS, CALIFORNIA 





BAY CITY, MICHIGAN 
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THE COVER: Technician at the 
Hughes €E! Segundo, Calif 
plant plugs in “‘flip-flop”’ sub- 
assembly for rigorous produc- 
tion test during manufacture of 
“Digitair first airborne digital 
computer to go into actual pro- 
duction. Story appears on page 
272 
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Installing a 2! 


chusetts 


o-mile, self-supporting aerial 
express feeder for the Town of Shrewsbury 


13.8kv 
Massa- 


Light Department’s unit sub-station. The 


cable—three single-conductor, 4 0 Keystone (butyl- 


base rubber)-insulated, shielded cable 


9 


Controctor 


bound to a 


;” copperweld messenger. 


The Theodore D. Bross Line Construction Compony 


Niodernize with Okonite 
self-supporting aerial cable... 


The Town of Shrewsbury Light 
Department did just this when 
they recently installed 13.8kv 
express feeder. They chose an 
Okonite self-supporting aerial 
cable because they wanted a su 
perior install that would 
practically eliminate tree trim- 
ming costs .. . be i 


more reliable in 
storms 
down)... reduce pole 


ition 


operate even 


with poles 
congestion 
: interruptions or 
outages ... have a moderate cost 
- . . provide improved 
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regulation because of lower re- 
actance ... and be more econom- 
ical to operate and maintain than 
equivalent open wire lines. 

In choosing Keystone (butyl- 
base rubber)-insulated cables for 
this important feeder, Shrewsbury 
Light Department was also bank- 
ing on high voltage cable with a 
record for long and dependable 
service high resistance to 
ozone and corona cutting 
ability to take sharp bends 


stable operation at copper con- 


ductor 


85C at 


temperatures as high as 
15kv excellent resis- 
tance to moisture and extremes of 
temperatures. 

For the complete story on Key- 
stone-insulated cables, contact 
your Okonite representative , 
or write for Bulletin E¢-463 where 
the results of field service and tests 
are reported with graphs and 
charts together with 36 pages of 
technical data. 

The Okonite Company, Passaic, 
New Jersey. 


electrical power. . . there’s OKON ITE CABLE 
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Higher Voltage Distribution 
Reduces Costs 


s best accomplished in new buildings and modernization projects, by 
ing SORGEL dry-type transformers at load centers, using higher 


This 
instal 


i 
] 
| 
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oltage feeders 


ALL Sorgel dry-type transformers are so quiet that they can be installed 
in any convenient place, thus assuring the most efficient distribution, best 
voltage regulation, and lowest wiring cost in institutional, commercial 
and industrial buildings. 


COST LESS TO INSTALL, because they are all self-contained in a single 

either single phase or 3-phase — equipped with substantial wall 

ackets or floor mounting base. No separate brackets to make or buy. 

Easily accessible, roomy connection compartment, with wide choice of 
knockouts. Solderless terminals 


LIBERAL DESIGN, HIGH EFFICIENCY. SORGEL dry-type transformers are 
guaranteed to carry their full rated load continuously at high efficiency. 
They are so liberally designed that they can carry an overload during an 
emergency at a safe operating temperature. Vacuum impregnated wind- 
ings brazed to solderless terminals assure years of trouble-free service 
lable in all standard and intermediate ratings and voltages, 15 to SO Kve 3-phose, 480 to 208Y/120 volts 
Wall mounting transformer 


to sU0UU Ki ac. and from 120 volts to 15.000 volts Connection comportment pone! removed 


Substation transformers 


The same quiet Sorgel trans 
formers, in ALL ratings up to 
3000 Kva and up to 15,000 volts, 
ire also incorporated in substa- 
tions. Procurable with any type 
make of switchgear, or from 
substation manufacturer 


Sales engineers in principal cities. 
Consult the classified section of 
your telephone directory or 
communicate with our factory. 


wer 


1000 Kvo 3-phose 13,200 volt 


substation with primory fused 


e : lood breck switch, metering ond 
TRANSFORM ERS ae secondory breckers 


SORGEL ELECTRIC CO., 846 West National Avenue, Milwaukee 4, Wisconsin 


40 years’ experience in the development, manufacturing and application of transformers 
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HAVE YOU MET THE 
LIGONES WAN 


Hen tell you the story of the “impossible” rubber that helps deliver a hot blast to cold jets ... 


or the case of the 3600 mph wind tunnel. Perhaps you'll want him to tell how he helped seal a delicate 
gyroscope ...or show you the brick that floats. Here’s a man with a thousand success stories 
about UNION CARBIDE Silicones. 

But the Silicones Man is in reality many men—in sales engineering, technical service. research, 
and development—all working together as the Silicones Division of UN1ion Carsipe. Between 
them they possess tremendous knowledge about the wonderful world of silicones. There’s 
a Silicones Man in most major cities. Put him to work on your problems today. For a 
comple te des ription of many silicone products, write for the booklet “Look to 
UN1Ion CARBIDE for Silicones.” Dept. EE-3, 


Silicones Division, Union Carbide Corporation, 


30 East 42nd Street, New York 17, N. Y. iE} Sife) <| 
fet. \-j:112) = CILICONES 


The term “Union Carbide” is a registered trade-mark of UCC. 
TeRace-™~ennx 


In Canada: Bakelite Company, Division of Union Carbide 


Canada Limited, Toronto 7, Ontario 
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PLH 
Ring Type Bus Support for Tubular Bus 


SBC 
Sliding Bus Support for Tubular Bus 


t for Square Tube Hook on type Bus Support Clamp for Tubular Bus 


CS 


DOSSERT 
HIGH- STRENGTH 
SUPPORTS 


* Higher cantilever strength « Higherimpact resistance 


Bus Support Clamp for Cable 


* Higher corrosion resistance « Greater durability — 
Vertical Bus Support Clamp for Flat Bar 
These Dossert Bus Supports are made of a high 

tensile strength cast bronze alloy and are equipped 

with silicon bronze bolts and nuts, making the 

entire unit completely non-magnetic. Available for all 

sizes and types of busses. Dossert Bus Supports 

can also be furnished in Coupling, Tee Connecting, 

Elbow Connecting, Tee Coupling and 

Expansion Connection types. 


Py sen ie ante 
Special fittings and modifications can ee 


‘ (50) } D OSSER T MFG. CORP. 


inswsee 249 Huron Street, — 22, WN. ¥. * Representatives in all principal cities 


ANA G., 106... F 


ELECTRICAL ENGINEERING wher ling to advertisers ELECTRICAL ENGINEERING 





Here’s how 
Roebling VCV 
works! 


) 


ATT! 
at 


The 
Conductor 
is Always 

Dead 





Center 





has flattened, 
lat ion. Because 


and density for the 


strength and corona level are uniformly |} 
ROEBLING VCV 15 kv CABLES 

are available in a complete range of 
conductor sizes and insulation thicknesses 


iif fi 


Write today for more facts about the longer, better 
service you'll get with Roebling VCV High-Voltage 
Cable. Electrical Wire Division, John A. Roebling’s 
Sons Corporation, Trenton 2, New Jersey. 


ROE BLING ;< 


Branch Offices in Principal Cities 
Subsidiary of The Coloredo Fuel and iron Corporation 
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The case for 277 volt lighting 
and ASVUO Remote Control Switches 


AT THE NEW ASCO PLANT... 





Use of the 277/480 volt Wye system and development of the 
Remote Control Switches for feeders and branch circuits 277 volt discharge lamps were made possible by the 1953 Code. 
greatly simplify load control. Fast and reliable on-off con- ‘ 


: , 2 evxte > a pe br: eiIrc a 
trol over large blocks of 277 volt lighting can be exercised Section 2113 extended the higher voltage branch circuits as 


from any control point. follows: 


ASCO Bulletin 920 Mechanically Held Remote Control 
Switches (shown mounted on a column) control large blocks ' ware 
of lighting in the manufacturing area. Control is by push- office buildings, large schools and stores, the voltage 
button from a convenient point. of branch circuits which supply only the ballasts for elec- 


“Section 2113, Voltage. (2) in Industrial establishments, 


tric discharge lamps in permanently installed fixtures 

mounted not less than eight feet from the floor, which do 
conte ona not have manual switch control as an integral part of the 
] fixture, may exceed 150 volts to ground, but shall not 
exceed 300 volts to ground.’ 





The expanded use of 277 volt lighting in office buildings, 
factories, stores, schools, and technical centers results from the 
many advantages of this system: 


1. Reduction in number of circuits—since loads can be 
combined 
. Reduction in wire sizes 


. Increase in the number of fixtures per branch circuit 
2.3 times 120 volt systems 


4. Use of same system for both power and lighting 





Substantial blocks of 277 volt lighting can be controlled re- 
motely through the use of ASCO Remote Control! Switches, 
providing these advantages: 





Installation Economy — Distribution panels can be located 
to provide straight feeders and short branch circuits, resulting 
in minimum line drop and losses. 

Control Convenience — Control stations located conveffiently 
—connections made using small wires provide instant disconnect 
of lighting and power feeders. 

Design Simplicity and Flexibility —Logical distribution de- 
termines design—makes wiring layout simple and flexible for 
future expansion. 

Safety in Emergencies — Instant control of vital circuits from 
one or more accessible locations. 

The Bulletin 920 Remote Control Switch is U. L. approved And ASCO Remotes can be used up to their full rating on 


to 600 Volts A-C, and is catalog listed in sizes from 30 to 277 volt fluorescent loads. 
200 amperes, 2 and 3 pole. 








DEPENDABLE CONTROL BY ASCO 


ASCO Mechanically Held Electrically Operated Remote Control Switches are ideal for 277 volt 
lighting applications. ASCO Remotes are unaffected by line voltage conditions, and respond only 
to the control of the pushbutton, time switch, relay or other controlling device. These switches are 
available from 30 to 1000 amperes—to 750 volts A-C or D-C—for all classes of load. 


For complete engineering information on Remote 
Control Switches, write for new Catalog 57-52. 


Automatic Switch Co. 


50-K Hanover Road, Florham Park, New Jersey 
FRontier 7-4600 
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"The world renowned firm of Secheron in Geneva 
has been using Natvar 400 tape to great adv antage 


for years. 


The excellent electrical and physical properties of 


Natvar 400, its exceptional uniformity and ease of 
application, have made it the choice of leading 
manufacturers of electrical apparatus and equip- 


ment both in this country and abroad. 


It you are a user of flexible electrical 
insulating materials, it will pay you to 


get in touc h with your Natvar distribu- 


tor or with us direct 


3000 kwa. 6300 volkt, 
3-phase alternator bui 
Secheron of Geneva for instal- 


| ation in Angola 


Natvar Products — 
Varnished cambric—cloth and tape - Coil ends are neatly wrapped 


Varnished canvas and duck with Natwar 400 extruded viny! 
Varnished silk and special rayon tape for dielectric and mechar 
ical protection 
Varnished—Silicone coated Fiberglas 


Varnished papers—rope ond kraft 


Slot cell combinations, Aboglas ® 


® sheet and tape 


lsoglas 
Isolastane® sheet, tape, tubing 


and sleeving 


Viny! cooted—varnished tubing 

and sleeving 

Extruded viny! tubing and tape NV A T Cc ©] # w ©] ~ ATi ON Bi] 
Styrofiex © flexible polystyrene tape 


ee ae ce ee FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 24 FULTON 8-8800 NATVAR: RAHWAY, N. J. 
203 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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Southern States’ streamlined RDC 
offers 5 big advantages in design 


34.5-450 KV—600-2000 AMPS ; = ‘ P 
This high-pressure. double side-break air switch has every feature 


desired for sectionalizing. main line disconnecting. and b\ passing 





service in substations and on transmission lines. In addition the 


th 
RDC has five outstanding advantages in its design: 

1. Low silhouette in the open position permits application where vertical 
clearance prohibits the use of vertical-break switches 


Switch blade is compietely dead in open position. Phose spacing is 
less than required for single side-breck switches 





Horizontal breaking permits lower zone of protection ogainst 
A li c RDC ning, with corresponding savings in steel structures . 
mplitact ontacts on ' ' 
P . Smooth, corona-resistant contours result in RIV of less than 500 
microvolts 





High pressure Amplitact contacts provide maximum de- 
pendability under high current short-circuit conditions. 
The arrows in Fig. 1 show direction and relative mag- 

rere 3 ; ii moving parts. No blade balancing mechanism is required 
nitude of electromagnetic forces induced when switch 


One-piece blade is balanced in all positions, reducing stress on 


s subjected to fault current Your Southern States representative will be glad to 


The. resultant ELECTRO- complete details. Or write direct for Bulletin 57 RDC. 
MAGNETIC forces, as 
shown by arrows in Fig. 
2, greatly increase con- 
tact pressure and posi- 


er conan a SOUTHERN STATES 


engaged position. 
EQUIPMENT CORP. 
HAMPTON, GEORGIA 
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S 
Aris aerten SS IN CANADA: Dominion Cutout Co., Ltd., Toronto 
“Coraice™ 
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OFFERS THE COMPLETE LINE OF 
RHEOSTATS AND RESISTORS TO 
MEET MILITARY SPECIFICATIONS 


RHEOSTATS: MIL-R-22A 


Ohmite can furnish rheostats in every one of the 26 type designations 
to meet the requirements of MIL-R-22A. By standardizing on Ohmite 
rheostats, you can cover all of your needs for both civilian and 
government jobs and, at the same time, give your customers the 
utmost in rheostat performance. Ohmite rheostats have proved their 
dependability in meeting the severe requirements of MIL-R-22A... 
the 5-hour vibration test, 50-hour salt-spray corrosion test, 150-hour 
95°, humidity electrolysis test . . . and others. 


Their all-ceramic construction . . . uniform windings locked in 
place by vitreous enamel . . . smoothly gliding. metal-graphite brush 
insure close contro! and years of trouble-free service. 

Also, Aircraft Rheostats produced in accordance with Specifica- 
tion MIL-R-6749 (Drawing AN-3155). 


RESISTORS: MIL-R-26C Characteristics 


itigh Temperature High Temperature 
Vv 350° C Characteristic V = ; ANDG 
High Insulation Resistance 35m C Characteristc 
Ohmite resistor types can withstand a continuous operating tem- 
perature of 350° C—the high temperature requirement of MIL-R-26C. 
Char. “VY.” These resistors also meet Characteristic ““G.”” The new 
Char. “Y™ combines all requirements of Char. “V~ and “G™ plus 
extremely high insulation resistance at the end of the moisture- 
resistance test. Under all three Char., “V,~ “Y,” and “G,”” Ohmite 
resistors have to satisfy severe moisture-resistance tests, thermal 
ALL CHARACTERISTICS - ALL SIZES shock tests, vibration tests, and many others. Units feature patented, 
ALL RESISTANCE VALUES all-welded construction. 


RHEOSTATS «+ RESISTORS - RELAYS - 
eT . 
QUALITY a E TAP SWITCHES + TANTALUM CAPACITORS 
Components ag & VARIABLE TRANSFORMERS 


OHMITE MANUFACTURING COMPANY 
3614 Howard Street, Skokie, Illinois 
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here’s a fuse link 





that clears faults itself 








especially needed for high 
interrupting capacity cutouts 
at 12 kv and above 


In years past, distribution at 4 kv and below was 
the rule, and the faults were low. The interruption 
of short-circuit current was relatively easy, not 
only because the circuit voltage was low but 
because the maximum duty imposed on a distribu- 
tion cutout was low enough to permit the use of 
small bore fuse tubes. And these small bore tubes 
gave fairly sure circuit interruption over the entire 


fault current range. 


Today, circuit interruption is a lot tougher. Be- 
cause of the high short-circuit currents, cutout 
manufacturers have increased, or should increase, 
the fuse tube bore diameter to minimize blast 
violence and to retain single-vented operation with 
its inherently safer exhaust behavior. And yet, 
when fused with conventional fuse links, such 
large bore cutouts can’t reliably interrupt low-to- 
medium faults 


The result has been that the user has had to 
choose between: (1) A large bore cutout that 
couldn’t positively clear the lower faults, hence 
requiring a momentary feeder outage by putting 
this duty on the back-up recloser and breaker 
while the cutout dropped open to isolate the fault, 
or (2) a small bore double-vented cutout that is 
inherently dangerous 


This new S&C Positrol Fuse Link makes the 
choice easy and obvious. By itself—and regardless 
of cutout design—it gives positive interruption of 
low and intermediate faults. With fault currents of 
800 amperes and lower, this Se@C Fuse Link acts 
positively as a dependable interrupting device at 
12 kv. The illustration shows why. 


Of course, at higher faults, the cutout takes over 
the interrupting duty. 


S«C Electric Company, 4427 Ravenswood Ave., 
Chicago 40, Ill. In Canada: SeC Electric Canada, 
Ltd., 8 Vansco Road, Toronto 14, Ont. 








. 














Inner woll of sleeve im- 
pregnated with magne- 
sium borote, one of the 
most efficient deioniz- 
ing ogents — provides 
positive orc extinction. 


Tough Mylar—DvuPont's 
new polyester—vused 
for outer woll of sleeve. 
Gives high bursting 
strength, withstonds 
heovy gos pressures 
developed during cir- 
cuit interruption. 


Longer sleeve gives 
longer deionizing poth 
—to withstond the high- 
er recovery voltoges as- 
socioted with 12 kw 
circuit interruption. 





S4a«C ELECTRIC 
COMPANY 
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, OF A SERIES 


iT “WORKS” 


Advanced sonic testing techniques are used to 
make precision measurements that determine an 


engine’s compression ratio. 


To Olds eng npression ratio is a direct meas- 


of the engine’s thermodynamic efficiency; the higher 

ompression ratio. the more energy 
» fuel. But with higher compression ratio 
know whether cylinder 


urate during initial engine develop- 


were act in 
eet this challenge. Oldsmobile eng 


General Motors Research developed a simple. yet ex- 


urate measuring device commonly called the 


tremely ac 


“whistle checker”. 


OLDSMOBILE > 
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WHILE IT WHISTLES 


Based on the principle of resonance, the kn« 


ume oO! air in the 
nance with the unknown 
chamber. A reading « 


of the “whistle checker” is easily translated 


centimeters and is accurate to .2 cc. What is 


his instrument can tell if there is anv 


In many ways and in 
Mind obile is « 


= new and better wavs to 


at 4 Nd 


onstantly probir 
seekir build the 
1) the industry. Trv a 58 Oldsmobile 


You'll discover the difference for yourself. 


Pioneer in 


“whistle checker” is placed 


many directions the 


volume of air in the com! 


f the micrometer adjusting 


3 


finest aut 


Progressive Enginee 


---Famous for Quality Manutactu 
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A DESIGN FOR EVERY CABLE 


Only G&W can supply a complete pothead 
line—extra high voltage, capnut, soldered 
porcelain or disconnect—230,000 to 600 
volts. High, medium and low pressure. Com- 
pound, oil and gas filled. Outdoor, indoor 
and for equipment mounting. 

Specify G&W potheads for your cable 
terminations to be sure that potheads are 
available for every application. 


G&W ELECTRIC SPECIALTY CO. 
3500 WEST 127TH ST. + BLUE ISLAND, ILL. 
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the Laboratories bi 


i Droad fundamental! kn 


this ex ng field By 


bit ipill ee 


Bell Laboratories provides the yout development. Bell 


with unique opportunities to develop his creativ telephone svstem 


BELL TELEPHONE LABORATORIES {2 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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the entirely NE Vv 


s 
insulated 
- AWas 
mp ad * terminal line 


for large wire sizes 


FEATURES: 

@ High Performance Nylon Insulation to provide 
continued satisfactory service life at elevated tem- 
peratures, plus resistance to ester-based oils 


e Helical tongue design to secure maximum struc- 
tural utility at minimum weight penalty 


@ Cast insulation has formed entry ramp to pro- 
vide easy wire insertion and snug fit over standard 
AN wires 


@ Color-coding to assure proper terminal selection 
for applicable wire sizes 

@ Step-Lok Crimp to guarantee continued proper 
position of insulation with respect to terminal 

@ Connector designs are available in single to 
single, single to multiple and multiple to multiple 
wire accommodations 

The A-MP Ampli-NYL Terminal is installed with the 
proven Confined “C” Crimp for maximum electrical 
and mechanical performance. Confining the spread 
of the terminal during the crimping process achieves 
more intimate contact and a homogeneous union 
of conductor and termina 


Additional intormation is availabie upon request. 


: 14-40), 0-48 —D. 


i \ | 4 1 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 
A-MP products and engineering assistance are available through wholly- 
Owned subsidiaries in:’ Canada + England + France + Holland + Japan 
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The Place of the 


Engineer in Industrial Management 


Management, in recent years, has become more and more concerned with projects 

requiring the use of engineering judgment. Thus, the engineer is playing an increas- 

ingly important role in the field of industrial management. The experiences of two 
typical firms—one large and one smali—are described. 


A Large Company's 


View point 


ERNEST 


asi manage principles ire 


derstanding the characteristics that one 


eeees te wehdl successtul manager. These basic princip! 
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known and often repeated; they are not new or original 
with the author or with the company. 


However, it is our conviction that men develop by 


learning the principles of good management and prac 


ticing them in positions of increasing responsibility. 


Some of these basic principles are: 


Ll. Dele 


individual and holding him accountable for results 


gation. Placing responsibility for a job upon 
tne 
Delegation is probably the kevnote of good management 
leve lopme nt. It encourages men to grow and reach out 


2. Assuming Re 


responsibility 


spons f Management must as 


for its success ¢ failure hus, the 


DI 
1} 


ielped to understand that he 1 


s responsible 
I 
. 


SUCCESS OT 


s. Manageme 


1s OWN 


ceood 


for 


just 


individ 


FOOU 


ot engineers 1 


universities with the recruitm 


nization. This selection is done 


Fa 
ticipation cruitment 


hools en 


In cCalpus re 
most qualified 


I he Ith j 
the responsi DILIly 
I he 


i mechanism to 


] 


choice methods 


sure 


involved in the selection 


combined judgment is used in the final choice 


selection consists « in analysis of the individual 


qualifications and characteristics to determine those 
i 


men with the highest degree of ability so th when 


t 
it 


given the environment, opportunity, and encourage 


ment, the candidate 1ave a desire and willingness 


to deve lop himselt 
for those 


The devel ype nt process men 


the 
company is based on the premise that the selection of 
furthe should 


rather open to all who have the necessary potentialities 


within 


men for erowth not be limited, but 


Ihe aim is to develop each individual to the maximum 
of his capabilities. 
204 En 


lneeé 


in Industrial Management 


rhe first step in the detailed functioning of the proc 
ess is taking inventory. This involves a constant revicw 


of the organizational structure; the need for change; the 
of key 


quirements of key jobs; the definition of qualified re 


identification positions; the make-up and r 


placements for such jobs the determination as t 


whether the replacements are r¢ idy now or need 


experience and development ind many other dete) 


minations. This 
ot 
ment to 
beginning to den 


I he 


inventory review is one lmportal 


Lase the “uncovering process. Such reviews torce 


Manag look st young el 


larp 


ionstrate a potel 


second S 


and | 


man in direct cont with 


] They put the 


would not otherw 


responsi 


bilities he ise encounter il ad velopec 


strictly ilong one line ol ence ivol Fo example, an op 
I i 


erating assignment for the en necessarily involves 


vince! 


him with the responsibility for w imners and som 
form ot 
ya 


for people. This involves training, evaluating, and de 


union contract 


ley place the man in positions of responsibility 


veloping pt ople themselves 
3. They help find the best man, because identifica 
tion with a particular department or type of work dis 
appears 

1. They provide for a better judgment basis. People 
can be judged on their over-all managing ability rather 
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jective sense, have engineers been drafted to manage- 
ment positions only because they can contribute to solu- 


tion of engineering problems? Are they without an ade- 


quate knowledge to solve the many problems other than 


engineering which are part of a successtul manager's 
normal business life? 

In recent years, management decisions have been con- 
cerned more and more with projects involving engi 
neering judgment; and in these the engineer became 
This kind of work 


expanded as the technological horizon lengthe ned. This 


an essential adviser to management. 
trend has accelerated at a rapid pace. Concurrently, the 
use of engineers has become so great that, seemingly 
there is not a sufficient number to satisfy the very real 
One of the the 


scarcity of engineers can be that they have found many 


need for them reasons for claimed 


more Openings in management positions in industrial 
companies. 
This greater use of engineers is a welcome corollary 


to the laymen’s belief that engineers are limited to the 


jobs naturally assigned by the normal definition of the 


word “engineer.” It is important to recognize that engi 


neers who have undeveloped talents are lost to the pro 
fession when these abilities propel the individual to uss 
his full potential. The acce ptance of the engineer—man 
retain many who might 


ve lost to other protessions Such loss would dep el 


ager in business will 


ranks of managers to business’ detriment 
An eve) 


and out dependence upon the engineer for it Is 


-ncreasing standard of living has become a 
cliche, 
considered quite wholesome. But the economy rises to a 


advan e 


higher level on a broad front, with the scientific 
limited to pointing the wav. 

Ihe engineer generally has not been prepared for 
management positions in his formal educational train 


ing. The college curriculum has been devoted, and to a 


large extent is still devoted, to the basic sciences and 
the application of them to man’s welfare. Urging on the 
part of industrial leaders has aroused an interest on the 
part of educators to broaden the curriculum base to 
include subjects essential to management functions, 

But the question of adequacy keeps recurring, i.e., is 
the engineer sufficiently well-rounded in his knowledge 
of all the company operations? 

It is necessary for the engineer interested in fitting 
himself for management work to study and gain experi 
ence in management skills. The engineer must have a 
will and a desire to devote a portion of his time pre- 
paring himself for management work. This mental con- 
dition is a necessary prerequisite for the studying re- 
quired. The mental soil must be prepared for planting 
An engineer is not automatically a 


] he re 


quired in the additional training. 


of additional seed. 


manager or an execulive are many hours re 
What must an engineer add to his knowledge and ex- 
perience to become a manager in an industrial organi 
zation? These are some of the additional areas in which 
he must become informed 
Corporation finance 


Motivation of the individual 


Ernest, Mille) 


Engineer in 


Delegation of responsibility and authority 

Decision-making 

Setting an example or leading 

Improving own capacity 

Formulating and achieving the company’s over-all 
objectives 

Co-ordinating functions and people 


Exercising business judgment 


In progressing from an engineering position to a 
management position, the individual has time to acquire 
Training needed is composed ot torma 


The 


tained in several ways, such as at college 


this training 


study and experience. formal study can be ob 


evening Classes 


! 
I 


at seminars, as given by management associauions; or 1 
training programs, at colleges, which run from a tev 


days to a tew weeks in duration Ex pe rience can be ac 


quired through day-to-day assignments in business lite 


through committee work in civic organizations ana 


through ofhcer and committee work in engineering so 


cieties, trade associations 


\s proficiency in these 
of} 


sponsibility ind more authority 


the normal scope otf the individual's 


at which the enginecr Is iven 


ments is dependent upon 


tools which he ts learnin 


Fortunately, the eng 


receptive mind will be 


evidence t his 


desire into more 
management positions 


sistance in courses such 


Ettectiv 


Accounting 


spe aking ind w 


Human engineering 
Contract law or logic 
Insurance and taxes 
Industrial relations 
Public 

1 


Sales methods and incentives 


relations 


Advertising 


I he employment of engineers in our con pany, for 


example, is largely through three channels 


1. Before graduation, as a co-operative student 
2. At the time of graduation 


9 


3. A few years after graduation 


In the first two cases, those employed are placed in a 
6-month training course during which they are assigned 


to the following departments: 


Engineering 

Research 

Time study 

Production 

Inspection and quality control 
Manufacturing 

Sales 

Cost 

ELECTRICAI 
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fhe ume in e Cparu t ul vi i Tae r graduate is well trained in t! 


ial’s interest, | IS 1tly g gi ral tive He ganize proble 


Mpahy 
staff or line personnel. Assigning of 
Diiityv as paramount iS a Management requir 
dithcult for engineers to do this, as so many 
products in a small business the result « been 1 


single individual. The engineer in management \ emergency 


separate himself from this restriction and find the wa Guanajuato, in | provided emerg 


to share responsibilities. In addition, as a good manage! ! il the com] 1 of a 10.000-kw 


} 


! pirit of the organization a de- 


he must weave into the s 
sire to do things well most recent use was at Groton 

C. W. Muhlenbruch, of Educational and Technical — boiler car was used in connection with preliminary tests 
Consultants, Inc., succinctly states truths pertinent to of the steam-driven parts of the U.S.S 


the subject of the reasoning process of an engineer: the atomic reactor had been installed 
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1956 Lightning Field 


Investigation on the 


OVEC 345-Kv System 


B. JOHNSON 
AIEF 


R. H. SCHLOMANN | 


MEMBER AIEE MEMBER 


ASSOCIATE 


The considerable difference between the pre- 
dicted flashover rate as calculated by the AIEE 
method and the actual flashover rate on the 
OVEC system over a 2-year period has forced 
a re-evaluation of present procedures for esti- 
mating lightning flashovers on transmission 
lines. Data and preliminary conclusions are set 
forth based on the first year of the field investi- 
gation. 


NE OF THI 
Valley Electric Corporation OVEC) 5 


PRIME requisites for the Ohio 
15-kv trans 


For 


System 1S continuity of service 


ission 


reason, extraordinary 


ightning performance be expect 


various proposed line designs 
the accepted AIEE method predicted that 
the 1 | | 


seiected ine desi 


Calculations based upon 
the lightning 


Hashover rate tor gon should be 


imited approximately to 0.3 flashovers per 100 mule 


line per yea! results trom applying 


\JEL 


1gnh, 


method il lation ansmiussion line de 


toatl 
the specification which include 


h that vn in Fig. |, an 


double-circult 


wwers iverage span 


suc 


length of | > “ footing resistances no gre: 


in 10 ind insulator strings consisting 


eighteen ,- by 10-inch insulators 


The OVEC 


] 
proximately 


The fu 
] 


aqaurin 


system 


nission 
| double-circuit transmission 
st of the seven OVEC lines was placed in 
August 1954, 
the period or time 


the OVEC 


total of 80 


ines 


the last line in June 1955 


Service 


During between the energization 


dates for transmission lines and January 


1957, a insulator string flashovers directly 


lightning have been recorded on the 


Thus, the 


in 


ittributable to 
OV EC 


these 


system operating experience with 


indicates a 


of 10 flashovers per 


lines for average of 2. vears 


lightning flashover rate in excess 


100 miles per year 


PURPOSE OF INVESTIGATION 


THE TREMENDOUS DIFFERENCE between the predicted 
1 the AIEI and 


rate as calculated by method 
by 2 vears of op- 


flashover 


the actual flashover rate as indicated 
he AIEE 7 


AIFF 


lect 
Meet 
\IEF 
R. H 


Service 


and W. S. Pri with the American Gas & Electric 
New York [. B. Johvson is with the General 
Schenectady Y.; and J. G. Anderson is with the 


Pittsfield, Mass 


Schiomann 
Corporation 
Company 


Electric 


Electric 


Ceneral Company 


YOR Schlomann Johnson P) la Anderson 


ANDERSON 
LEE 


W. S. PRICE 
MEMBER ALIFE 


] G 
MEMBER 


erating ld not be Pile ea ft ira 


} 
I 


experience cou 
} 


methods tor calculating the 


transmission lines and by existir 


sultant from previous field invest 


re-evaluate the presen 


ning flashovel 
and Electric Con 
Company GI dec 


tion comprised of 


ided 
theore ti 
perime nts, 


pt riormance 


papers 


1956. the 


For 


and 


tudes 


transients 


vices de 


rate-ol-! 


correlate cases oj 


lightning current crest 


of-rise and with measu 


strings in order to detern 


conditions for insulator 


INSTRUMENTATION 


Measurement high-magnitude 


Link 


electric 


Magnetic 


short-duration se associated 


transit 


with lightning strokes is dift 


on 


ot 


atelv as well as economically 


Ot 


cul 


systems the multitude 


$10n 


during the years for the measurement 


rent on transmission systems, Only magnet 


surges 


link has proved to be an economic means of collecting 


short period 


the quality of data obtainable with 


large amounts of information in a relatively 
ol Although 


magnetic links has limitations, particularly 


time 


in terms ol 


individual records, economic considerations of this field 


investigation required the use of these links in preter 


ence to any more-¢laborate measurement device. Inas 


much as the results of many lightning investigations in 


past years have been based on data acquired by use of 
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Iparison ol 


'} 
that obtaine d 


data obtained during the 


stigation with by previous 
reli links have 
he present field 


led to determine 


frer 


Fig. 2. End view of surge current rote-of-ris 
portiaily the recorder hou 


nserted 


withdrawn from sing 


n gop holders 








1. Typical 345-kv 





Fig 
pension tower 
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Fig. 3. Dimensional indicated that no more than approximately 5°, of the 
designations used to §=389-mile system could be included in the 1956 investiga 
vecmingnd ane tion. With this extreme restriction imposed, geographi 
a cal location of the portion of the system to be sampled 
was dificult. The OVEC transmission lines are situated 
in an area roughly 200 miles long from east to west and 
15 miles wide from north to south. Most of the terrain 
is hilly farm- or woodland and some of the area included 
si is not easily accessible. Thunderstorm the OVEC 
territory follow a rather well-defined path with the ma 
S jority of storms traveling in a northeaste direction 
a SS Isokeraunic levels throughout the sys 
10 to 50 


EXPLOSIVE From the inspection and ease of n 


¢ i 


SPARK GAP point, a continuous section ot tu 


sirable for the OVEC lightning investigation 


b 
o 


laintenance 





ansmission ilne 


nately, no one 20-mile line segment cou! 


as representative of the entire systen 


better sampling therefore, tou 
I 


-—— CURRENT 
CARRYING 
CONDUCTOR 


topographically diverse sections 
I I 


investigation. Each of th 








20-tower segment ot 


Be = ee 


with a total east 


the OV EC svst 


response is comparable to that of Lichtenberg figure Three of the 


recording methods with magnetic 
equipped with 


vere made by a high-current impulse generator which — corders and voltage 
| 


produced an oscillatory current wave having a period of link 


Initial calibrations of the recorders with gaps in place 


installations 


about 30 microseconds and rates of current rise as high = with two sets 
as 40 kiloamperes pet microsecond (ka/usec The cur more sets of 
is passed through either a 114 inch steel being on ea 
through a g1 id wire, and the recorder wi: designed 
the same position relative to th rrent wonalls 


conductor that it occupied in the 


urves r the recorder coils ind 


usec TeESpectively, Lor 


ensitive coils he fourth coil could ne 
lirectly becau req { cun 
that of 
101 measuren 
some 21 fee 
response to both of the 90) tor 


Was excellent current rate 


were installed 


| . } ontes 
second supplementary links from the sari 
P| 


” of measureme levi leveloped and installed on 


) 


inches and 24 inches 
recorders 


Sidi 


the OVEC system wa 1 the voltage-time recorder 


} | 


ot each 
een aescribed in y} vious papel ! de vice 


the magnitudes and wave shapes O insient 


lpressed aci misulator Strings as a 1 ult 


i 
g strokes to the transmission system. 


Lins 


PHE FIELD INSTALLATIONS 
Fig. 4. Sketch of ex- 


THE OVEC 345-Kv transmission system is so large plosive gap 


he 


that a compl te coverage of the system for a field light 


ning investigation is economically unfeasible Equip 


i\ 


ment and personnel availability for the present study 
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lines are 1.86 


OVEC u 


per ycal 


‘s tor the ansmission 

line mile if no lightning rods are 

towers and 2.04 strokes per line mile pet 
; 


ire installed. 1 


on the 


-1-foot lightning rods 


strokes expecte | on the 


pares reasona 


ill 1956 


Field experienc 


to date has been limited 


voltage-time recordet 


th 
itit 
Although four recorders we installed by the end of the 
1956 lightning season, only one of these was exposed to 


tise 


with 


} 
a 


telligibility 


ire que 


OV EC 


eve loped the 


t 
nt ¢ 


this 





wt , 
SLOTI/€¢ 


of 


tl magnetic microphone tor 


the need tor incre 
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oaday 8 OVET¢ 


transmitters to meet 


and reliability rowded 
ncy bands. 
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Table 1. Table of Combinations 


ashe 
Inputs Output 
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first 

detert 

variables are given : eight of 0, whil 1€ unprimed 
‘I 


variables are given a weight of 4, 2 1, depending on scheduled for publicatios MIEF ¢ 


the posiuon of the variable within the set. T. J. Beatson is with the General Elect 
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John K. Hodnette 1957 Edison Medalist 


se 


for his significant contributions to the 
electrical industry through creative design and 
development of transformer apparatus which 
marked new advances in protection, perform- 
ance and service. For his vision, judgment and 
management skill which fostered and achieved 
the practical application of his ideas with re- 
sulting advancements in the electrical industry.’ 


Medal History Born March 
4 est child in this 


cation 


ELGIN B. ROBERTSON 


LLO \ I 


HE EDISON MEDAL was 


zation of Thomas 


founded by 
Edison's 

hoped that would serve 
engineers al 


tandard 
stanaara 


Mr. Edison 


Thomson l 
the Edison Meda! 
Edison Med i] 


ard of 


MI President Line Litt 


ee me 


rs feel that in then l l John K. Hodnett 
the Medalist tor 1957 tl he will, in joining this list 


joined Westing 
ind Manufacturing Company as an assistal 

distinguished medalists ‘n further distinc- voltage laboratory at East Pittsburgh, Pa 

significant because much of his creative 


related to high voltage phenomena 
transferred trom East Pittsburgh t 


. which lo oO he compan 
The Medalist | ition t pany 


former operation. Sharon was 


) 


W. H. SAMMIS 


major portion of his technical achievements 
MEMBER AIEE 


It was at Sharon that he 


accomplishments in the field 


transformers. One of these 
early years on a farm in Alabama, used to recall this 


little bit of folk lore: On hot days, if 


i 


| ey K. HODNETTE, who was born and spent his 


ment ot the completely self protected transiorme! 


you looked out basic patents on this type of transformer we 
the frelds of that souther 


yu rn tarm through the rising Mr. Hodnette 


ives and saw something moving, it was generally 


re grante d 


ind he was responsible n nly tor the 


stullp not a man 

Partly with tongue in cheek, I claim this borders on 
calculated deception, for a brief glance backward at his 
career indicates that he has never been one to be out- 
distanced ... by a tree stump, or anything else. 
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riginal devel nts, but also for subsea 
provemen 


1€1 


ipparatus His 


ers against 


aching 50,000 to 100.000 


Again parenthe 


cor 


tems. Alter 


(HM) CMM? 

an CXLensive Carnie up with patel By i¢ I 
covering the completely self protected transtor , War II. John 
related patents for various components. The key 


n the Westinghe 
improvement au breake which 


sup U 


was a low Voll 


USE 
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S. Navy asked for 





yus problem. The United States needed an electrically tude for this honor would be to limit my remarks to 


propelled torpedo—one that would not leave a wake about 10 minutes. And I cannot begin to tell you, 1 


ao ' p= Ed 
of bubbles to trace the position of the submarine that time, how I feel about receiving the 1957 Edisor 


[he first practical American-designed electric ton Medal 
pedo came out of the Westinghouse Transformer Divi I think all of you m 
sion just three months after the beginning of design am deeply moved 
work on the new weapon—in a large measure because deepest gratitude and 


of this man’s drive. That torpedo was so successtul It this were just an 


it is credited with sinking about 2 million tons of the award, it would be 


Japanese shipping ordinary industry. Th 
Mi Hodnette was named manager ol the IS tne idust on 


former Division of Westinghouse in 1946 and 
elected a vice presid n the company two 
In 1949, he was transfe d to company he 


Pittsburgh om vice-president and 


wer of 1n betore | 
of transtormer dé 


the 


this country 
n 1955, he 


ol 


exc¢ 


note 


Acceptance 
J. K. HODNETTE 
FELLOW AIEF 


or these 
| THANK YOU, Walte for all ( ind and I ¢ ormers is not finished vet 
embarrassing words in my prals¢ t lieve puters to make the lal 
of what you said, but im comforted by tl well- our engineers 
known fact that prai ever hurts anyone long We have many 
you don’t inhale rapid technologic: 

Gentlemen, it ard to express in words m The storv of what has happened t ze and reli 
ippreciation for the aw: you are conferring on m€  abilitv of transformers probably is the most striking 
today. It is particularly hard because I resolved a week When you thought of big transformers back in 1923 
ago that one small way in which I could show my grati- you meant 10,000- to 15,000-kva single phase. They were 


capable of taking care of the power requirements of 





I. K. Hodnette is itive vice-president of Westinghouse Electric Cor- a > 
ration, Pitts about 5,000 houses. But we were soon working on a real 
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monster—25,000 kva and problem will > made harder if the 


the largest transformers we 


educed. That means better machines 
’ 1 th ultin te r 1 2ey nd entist 
ures ne ullimate in size ngineers, anda scientl 
possibly 50.000 un 


room house 
Tod i\ 


100) OO”) 


I 


Former Edison Medalists 


idd 
ot ne mi 


crease Ou! prod 
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Treeing Effects 


D. W. KITCHIN 


ASSOCIATE MEMBER AIEEF 


“Trees,’’ or microscopic channels extending 

partly or wholly through a wall of insulation, 

represent a characteristic form of latent damage. 

Results are given of studies made on this phase 
of dielectric breakdown in polyethylene. 


r Is quite common for regions which have withstood 
several previous stresses to fail at much lower volt 
ages. [This is not a case of “fatigue,”” inasmuch as the 
insulation does not recover its initial dielectric strength 
even atter a long rest. A striking case of this was noted 
20) years ago In an experiment in which a 2,000-foot 
length of rubber-insulated wire was subjected to alte 
nating stress. After each breakdown, the portion whicl 
failed was lifted out of water, and stress again was ap 
plied to the remaining length. Without latent damag: 
tne successive breakdown values should form an ll 
creasing, or at least a nondecreasing, sequence Ih 
average breakdown was about 15 kv, the maximu 
about 30 kv rms. In most cases, any breakdown at the 
igher voltages was followed by one or more at conside1 
ably lowe voltages \t one stage there were six succes 
sive breakdowns between | and 5 kv To test the idea 


} 
i} 


there were actually six minute channels throug 


iii, a Short section of this wire was pun tured with 


needle in 12 places. When this sample was stressed, it 


q iired 12 SUCCESSIVE ,Ollave ipplications to break 
down these channels. Thus, the actual failure is a “‘sac- 
I one which saves the other weak regions tempo- 
breaking do Mrs 
B — . : siete 
re sé ) sSulatlo is Opaqu ¢ su 
I 1 

¢ | dan , ss ‘ - } er ] or ‘ ’ ] ¢ 
ed dal we could no ec ovoserved Visually ana i 

e€ san time, it cOuld De ONnIV a Matter otf conyecture 
covery of “trees” in polyethylene insulation afte1 
ylonged, rather low stresses stimulated interest in this 

ise ot dielectri ialiul Bec iuse Of 1itS neariy trans 
" ‘ ¥ Ire nO } ene nas tsé¢ especially ra 

5 studies 
r , } t } kd t | 
S kK ) ) lai Dr€akKadown Il K i 


Fig. 1. Trees in contaminated polyethylene after 21 months 
at 68 volts per mil (60 cycles rms). Wall is 0.170 inch thick 











18 Kitchin, Pratt—Tree Eff 


in Polyethylene 


O.S. PRAT 


of insulation can be readily produced by using sharp 
points as electrodes. This is discussed trom both theo 
retical and practical viewpoints in an excellent compre 
hensive paper by J. H. Mason.’ In a later two-part 
paper,- Mason deals with the whol subject of dielectri 
breakdown. These papers give extensive reterences to 
other work documenting the principles discussed 

In the study of breakdown caused by treeing, it is of 
great interest to follow the complet process visually 
under the microscope This was done by embedding 
needle electrodes in small slabs Ot polyethylene ina 
placing them on the microscope stage in a_ suitable 
holder. By controlling the applied voltage, it was pos 
sible to start tree growth speed up or stop the propaga 
tion at will, and take photon icrographs at any desired 

When many experiments of this sort are made, it b 
comes more and more evident that in the m yyority evel 


f ordinary breakdowns the mechanism is similar, i. 


the final breakdown is preceded by treei vy. It is obvious 
that the final burning nav be so severe that all wraces 
f a tree are destroved. This is especially likely in factory 
tests on reel lengths of cable. In these instances, the large 


amount of energy stored in the capacitance discharges 


through the fault. It may also be true that vestiges of 
trees in tailed spots often escape qaetection simpiv b 
1use no one looks for them under the icroscope. It 1s 
surprising how many have been found in the cours 
this study since the experiments with needles prompted 
such a search. When the breakdown tests are made or 
yivethviene ¢ ible SaMmpics tis Wortn while to exami! 


ections containing the tault. It is often possible t 


I lirection otf propagatio! ind even the starting yi 
ol a tree associated with the fault [his may aid | 
rmining the probable cause ot tailure at this por 
Much e) r] 
eX¢ I Tk yT r I + ) I I 
K pel! ind tne ¢ ( is I iblished 
, 
one It is fh yped tha D a l va nod ot ob 
, ' 
serving tree-tvpe break wn in progress. and b hib 
ng striking examples treeing rdinarv breakdow1 
+} ir § oe 4 7 } } 
Ws arti¢ ik s ) l TT oO e « ) 
ject 
FXNPERIMENTAL RESULTS 
. , 
\[E Aso speaks of the propagatio discharges in fin 
s. causing failures ir tes, seconds, or €' 
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way was obviously a izard hod 1 chi 4 
impossible to obsers process 
I ! 
Fig 5 shows the sample holder lO pS ing reeing 
Fig. 2. Trees (ap- , 
9 P and breakdown continuous n t SCOPE 
proximately 30x 
One needle is connected to the high voltage tl ign It 


magnification) start- 
ing from fiber in in- megonm Cine ier neeal na 
sulation shown in roundes 


Fig. 1. Fig. 6 shows a tree starting trom the positive needle 
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of polyethylene insulated wire by stripping the conduc 


tor so that it projects about | inch, and heating this in a 





vas flame. A heat halo appears as a light circle concentric . . 
th the conductor. ‘ 
Fig. 9 shows a tree in a slab of unvulcanized Buty! rub- 
This was used as a transparent representative ot 
ubber insulation, to show that treeing can occur in rut . 
verstressed regions. This result supports the idea " f 
the latent damage in the experiments on the 2,000 od ¥ 


toot length of rubber-insulated wire was the presence ot ¥ 


I we re 
ees In various stages ot deve lopmie nt. 8 4 , oY, 
: oe 
* > 


Fig. 10 illustrates a very interesting feature of ex A ee! 
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low the seal mark. This is the interface where the 
Fig. 6. Tree formed = ctreams of polvethylen join in the extrusion head afte 


in 10 minutes from } — . : : 
flowing around the tip. It is a little to the left of the 


positive needie (20 
kv d-c). 





| 
breakdown channel Thus tar in this stud: no break 
down channels examined have shown any tendency to 
follow the seal mark. The figures for breakdown ane 


wall thickness are untortunately, not available tor 
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Fig. 10. Trees from needle holes 


to spread in direction 


Fig. 11 Edgewise 
view of largest tree 
in Fig 10 showing 
lack of tendency to 


spread tangentially 


in 0.062-inch wal 


of extrusion 





showing tendency 












































Fig. 12. Typical tree 
structure in short- 
time breakdown test 
failure (100 kv a-c). 
Wall is 0.317 inch 
thick. 


Fig 13. Short-time 
a-c breakdown with 
greater branching, 
and multiple burn- 


out channels. 


breakdown path (30 
kv a-c) in 0.107- 
inch wall, showing 
residues of trees and 
“heat halo.”’ 


Fig. 15. Breakdown 


path in 2-layer poly- 
ethylene (500 kv 
d-c), showing inter- 


face and ‘heat | 


halo.” 
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17. Rare type of latent damage 


Fig. 14. Short-time | 


































Fig. 16. Fault poth 
in 0.230-inch wall 
(failed ot 500 kv 
d-c), showing typicol 
direction of tree 
growth from positive 
weter (fop) to nege- 
tive conductor (bot- 


fom) 





in another length of the core 
22 seconds at 500 kv d-c. 





Fig. 18. Impulse 
breakdown channel 


with 





associated 





treeing 


Fig. 19. Peculiar form 
of latent damage 
after 16 months at 
125 volts per mil 
la-c). No. 9 solid 
wire, 0.100-inch 
wall. 
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Cable Installations on Bridges 


FE. W. SCHEIRER 
ASSOCIATE MEMBER AIEE 
located in 


IN THE CASE of other 
l densely populated areas, the Philadelphia Elec 


tric Company is faced with serious right-of-way prob 


utilities 


lems. Because a major portion of the transmission and 


distribution plant is in the vicinity of public highways 
a particular challenge is presented by the problems 


associated with many new bridges over railroads, streets 


and depressed highways. In the 5-yea1 l 


pe riod now end 


ing there have been constructed in this territory a total 


of 200 bridges, with significant potentialities for exist 
ing and proposed underground facilities 


Generally, there is enough space in 
lor utility requirements, if this spac 


to a suitable torm. This often required 


ation with the designers and 
co-operation 
structure 


it 


tor cable I he 


CTOSsSINges 
n connection 
Because of the 


ind 


inh 


in ty pe ot cable 


involved 


peen found that i ich Situation 


ilthough the 


ig 


an individual 


Dass 


yrinciples which appear in all the 


periences in this fleld are outlines 


Pipe-Type Ca 


isualiy will insist that no tu 


oads be transmitted to the bridge 


a method of si 
aliow tor pipe moverme 


poses t pipe to the atmosphere 


Under these 


conditions, the desigt 


1 
therry 


ovement 


S te 


sus 


Ippo! permit 
longitudinal! in expan 


sion LOOp IS pre 
i I 


Conduit tn Steel Stru Where there are no exist 


ing facilities, concrete encased fiber or terra cotta ducts 


usually are avoided vel 


becau ot the i 


Through experience, tit has been found th transite 


AIFF Ir ated Cor 
cal O rations De 
Meeting, New York 
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ments to pro' icle 


for conduit, and conventional 
conduit are 


suitable intervals 


ilar to the method used tn box-tvype 


national 


appears that more attention will be required to d 
adequate method 
in bridge structures if every adv 


obtain the lowest costs in the 


Insta ) , on 


L. WINITSKY 
ASSOCIATE MEMBER AIEE 


ducts offer the most economical installation at these lo 


cations. In addition light weig! 


exhibit 


to thei 1t and noncor 


rosive prope rties, 


which eliminate 


thes strength characteristics 


the need for a continuous steel support 


or concrete supporting slab Simpke galvanized stee 


supports can be fabricated with as 


plate bolted on each 


1 a cover 


Where operating ¢: 


wavs where new structures are being bu 


reconstructed 


ing bridges to be 


continu 


eration 1s most 


imperative. At 
are maintained in an Mme! 


struction of bridge 


the arou 


lities. A temporary bridge 


H-columns driven into the 


l Deam 


run to support 


a trough tor 


the 
} 


Ireprootec 


ind 


nch se paration ( OUuptlil 


ches long are install d at the end 


abutments with 


hoating 


between the beam 


Concrete I -be space 
Ipporting 
ised. Angle iron s1 ol i] ed 


using bolt in 


A concrete supporting slab is installed 


girader uctiol 


There can be no doubt that further developments 


will take place in bridge construction as a result of the 


highway construction program. Therefore, it 


IE VISE 
s for accommodating utility facilities 


antage 1s to be taken to 


rearrangement of under 


ground plant. 
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Impedance and Return Loss Performance 


L. B. BOGAN 


IEF 


nks herweer! 





Fig. 1. input impedance 24-kilofoot 22H88 trunk, terminated with o 
20-kilofoot loop, as frequency is varied from 0.3 to 3.0 ke. (A) Before 
mpedance-improving measures, (B) After impedance-improving meas- 


res 





Performance of UHF and VHF Transmitting 
and Receiving Equipment 


W. J. MORLOCK 


Television Allocation Study Organization's 

(TASO) Panels 1 and 2 are concerned with the 

television transmitting and television receiving 

equipment arts respectively. The general prob- 

lems and specific studies undertaken for a criti- 

cal evaluation of VHF and UHF to obtain data 
for the FCC are set forth. 


.OR AN 


problems 


UNDERSTANDING of tl 


. : 
that the television indust 


necessary to considet some 


les which are invol 


present posit 


ion 
I shows the television channel assign 
established by 


FCC It 


betwee n 


Communications 


channel 


gion 


Fig. 1. Zones for television channel allocation purposes. 


ered as the vhf channels; and 70 additional channels 


0 to 890 mc which are classed ; 


uhf 


PORS UNDERLYING PRESENT ALLOCATIONS 


Service In 


vhich a channel allocation plan could be 


ot 


establishing the « riteria 


made, it was 
dle ( ide 


necessary first 


j 


grades 


to erades 


FCC 


on service. 


were specified by the 1951. Grade A 


in 


service was considered as providing a picture quality 


which is acceptable to the median observer for at least 
90°, of the 70! 


tions at the oute! 


time at the best , of the receiver loca- 


limits of the service. Grade B service, 
on the other hand, was expected to deliver this quality 
of picture to only 50°, of the receiver locations at the 


outer limits of service. 


226 Morlock, Swinyard—UHF and VHF Tele: 


Mision 


W. O. SWINYARD 


Base d on 
ition ¢ 
Vall 


pared 
I 


s found 

a tactor a 
For 
that 


pproaching 17 
i ' 
Stations 


on idjacen ch 


\ 
a zero db to | I 


desired 


auio could 


signals 


Grade 


ind undesired 


and for both Grade A and 


| location Zones 


ration 


Before setting 
keep the 
to conside 


Fig. | 


States as divided into three 


require ments to 


was necessary also 


factors 


graphical location shows a 


map ot 


zones. In zone one, there is 


a high population density thus necessitating the closer 
In 


is a region where tropospheric propagation often re 


spacing of stations than desirable zone three, there 


sults in interference at that a 


greater separation between stations was required. The 


unusual distances so 


rest of the country was considered as zone two 


Mileage Separation between Stations. With these 





A special 
Aural 
Ww. J 
York 
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article recommended 
Broadcasting 


Morlock is 
and W. O 


tor 
Systems Committ 


publication by ana 
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Research, 
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I. Television Channel Assignments 


Channel Frequency Frequency Number of 


Numbers Band Range Channels in Group 


(me) 





Table Il. Grades of Television Service 


I OUIPMENT PROBLEMS 
Median , 


Required Field Strength in Microvolts per Meter 


Grade of Vhi Channels Vhf Channels Lhf Chann 


ice 2 te 6 te 13 





able Il. Permissible Ratio of Desired to Undesired Field 
Strength for 10% of the Time (Cochannel Operation 


with Offset Carrier) 





Table IV. Minimum Mileage Separations Between Cochannel 


and Adjacent Channel Stations 





Table V. Maximum Effective Radiated Power 


Maximun 


Anten 


1.000 Feet a 





CXcess! 

stations, 

radia 
incidentally 
yower multiplied 


Table V indicates Fig. 2. Typical super turnstile, or batwing, antenna 


UHF and VHF Te 











Fig. 3. Slotted-cylinder antennae for uhf 


graphical teatures which would tend to fill in the nulls 
the direction to which protection must be attorded 

I heretore. the use of directional antennas tor the pul 
pose of cutting mileage separation has, in the past 
f lly been excluded by the FCC. However, cor 


specincally 


sideration of directional antennas is bound to play an 





mportant part in any new allocation plan; so TASO 
Panel | is caretully watching all developments along 
is line 
WIMR-TV in New Orleans is conducting tests on 
both uht and vhf. using a directionalized vht helical 
ntel to reduce interference. Fig. 5 is a photograph 
s antenna. Fig. 6 shows its horizontal radiation 
¢ I he Sta s I he E€leVISIO smit 
s sucl t] he indus ry can build almost an\ 
Oo s a sufhcte ce ind. Wit he 
q ! ents nich ! e been outlined nd it] 
ible tenna gains turned out that the 
k ! ds up te ow have lled tor transmitters 1 
\ power of about 50° ky ro! eithe: vhi Oo 
ns out th g ¢ power 18 equired suci 
q ¢ De ici¢ 1lab but operating Costs 
a gO up, too. Figui shows ypical trans 
1 on k iting ( Fig 8S Snows a 50-kw rans 
Although these € | nsmitters, the x te 
c¢ Ot t Ss ¢ \ ‘ 
R ¢ I Pane has Oo Lee 
OrKINg ol the interesting probiems Ol repeatel 
smitters. These are verv important to anv consid 
ration of allocations because ot their potential use 1 


filling ina shadow area in the coverage Of a transmitte 
ind in providing service to Communities which are toe 
sma to support a regular station 

In general, three types of repeater transmitters are 


which ope 


ecognized. There is_ the satellite rates 
nuch as regular station, on a different channel than 
the main transmitter, but carrying the identical pro 
gram. Then there is the “translator” which receives 

a vhf or uhf station and translates it (usu- 


the signal of 


14 uhf chan- 


illy by heterodyning) to one of the upper 
nels. And then there is the “booster” which acts as a 
powerful linear amplifier to amplify the signal and 


the booster. 


retransmit it on the same channel. With 
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ontenna for 


uhf 


it is essential that the input receiving ¢ 
isolated trom the sig1 ot } booste 
antenna 
Another important conside on « t 
the size of the “mush-area hich 1s 
the direct signal from the iin statio py 
held intensity of he boosted sig! Ls 
polarization tor the booste IS ¢ é possil 
being investigated oO set Ie ¢ € sive 
can be reduced. Measui s eINng 
Waterbury, Conn here OOS 
operation [ol about twe ear&s. 
FL TURE WORK OF PANEL 1 
THI BACKGROL NI I come ‘ } } 
problems of Panel | have been treated brie 
he specify studies it hich Pane 
‘i tte LAs ev Oo Est q 
put powers uht ind ni cluding 
t initial cost nd cost of operatio 
Present nd potential sigi ‘ s 
Reliabilit ot presel eq '- 
Avenues 0 rveeded Dl 
I g AD The | ( 
d ul ntennas of the s 





Fig 


ELECTRICAI 


5. Directional- 


ized vhf antenna oat 
WJIMR-TV. 
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to power gain, power handling capacity, and radiation 


pattern 

2. Studies and opinions as to the maximum reliable 
rain which can be expected to be achieved 

( of providing adequate sig- 


na when 


Fig. 6. Horizontal radiation pattern of directionalized 


antenna ot WJMR-TV 


these mimitt will contribute 
TASO’s objective of technical 1 
to the FCC on the subjec allocations. 


RECEIVING EQUIPMENT 


\ CONSIDERATION of frequency allocation changes in 


the assignment of television channels involves economic 


factors which affect millions of people who are users of 
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Fig. 10. Uhf receiving antenna—rhombic. Fig. 11. Uhf receiving antenno—Yog 


Fig. 9. Uhf receiving antenna—stacked “V.” 


t- Antennas and Transmission Lines previous lentioner d taking o i 
5. Community Television Antennas and Distribu- tors and antenna gains shown | Lal Vii . 
tion Systems eration, there 1s a net gain of 6 dl dt 
9.0 db Lo! channels } 10 and 4 spect . I 
thy + ] — . _ ¢ 7 ] . t —_—" } 9 e . 
In this article receiving equipment pertormance and quite a substantial indicayl or t Y 
problems can be considered only briefiv. Since Panel 2 The most important consideratt . 








} m 
nas as yet not collected comprehensive engineering data transmission lines are ransmission 11 i p 
on pertormance Of unhi-vhi receiving equipmen al sStanainge-wave iti I} ure S 
I i 
; : 
performance data given in this paper have been de to the uhf-vhf prot . I ss Os } 
pendently collected anda represen what ire hbeleved tliat }00-oh ribbor 1 ns ISS 
to be average pertormance characteristics of present sea } is ss zZ ¢ ¢ 
d quipment, The oval shaped foar olveth t smiss 
frequently us rr uht has os 7 dt d 5 
1? nd TI } ( Lines There re iny hundred tee it uf ) irequeng¢ ind hig ‘ 
different types ot uht and vht receiving antennas I he ends ¢ the bands es cul | Gt rie 
, , - 
vht antennas are well known and the many types avall iV¢ transmissiol ne nsta t I s it { 
able are familiar to everyone. The uhf antennas are hich 1 ns a loss of 2.6 db te 9 al the 
not ve s well known. There are bow ties met rh-fre ncv end , band t 
( Il Cl il ( t Cot! re ig requene ( cis ¢ ) a 
‘ ’ - . . 
nectors pagis, ele T he Television Factbook tor Fa sa e transmission 1 net! s . ed I 
1957 lists 53 manutacturers of television receiving al Sta itor the iverag OSs [TO nis s 
tennas Typ il uhf receiving antennas are show! 1 0.7 to | ctl These fg es I | 
Figs. 9, 10, ll, and 12 column 5 
Table VI. Average TV Receiving Antenna Characteristic- 
Regardless of the tvpe or configuration of the rece! 
I ' na. itS pri il 1 se 1s to convert fie d Antenna Transmi-s« 
5 Lambda Power Lir ‘ 
stre g n micre OLS I etel ) volt ive icTOSS the Channel F Factor (air i Ga 
] + e} + } 
1th} Ii}1 iS Ol SIOT receive! In) oO! vni 
(db) (db) tdb) (db) 
is the e mav be. Ho does it do this? The powe 2 7 ‘ 
gain of a receiving antenl is commonly stated in db . 
it! eference to a half-wave dipole \ good vhi ar . 
en! I ve i pow Call i about ) db on chal - 
re 5S Z ov aL 5 | il ¢ ‘ 7 f » | ith et rence ~ 9 <j 
) lipole \ good uhf antenna will have 
. f | + 2 Al ornet { . ¢ 
Oo Pain Of abou abd, aiso with reterence to a on on r : 
Table VII. Average TV Receiver Noise Factors 
nali-wave dipote Ho cvel the Nalt-wave dipole anten —— _ a 
na 1s better device at vhf than at uhf considering its Noise Factor, db 
important characteristic of converting field strengtl Cascode Pentods 
: 1 , 1, Channel RF Stage RE Stage 
im microvoits uy per meter into vollage In uv across 7 —_r 


the matched impedance of the television receiver input 2 

terminals. For a given field strength, the developed volt 4 : 
age is directly proportional to the antenna lambda - 
factor 5.58)/2,/F me; thus, it can readily be seen that this = 
factor is inversely proportional to the frequency This } 85 
imposes a heavy handicap on uhf, as a few simple cal- 1 


culations will show. In Table VI are the lambda fac . . 





tors in db for a few important frequencies 
7 power gains Uhf Converters. Existing vhf television receivers can 


To summarize, assuming the antenna 
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Fig. 12. Uhf receiv- 


ing antenno—bent 


triangular dipole 


with corner reflector 








Data Transmission Testing Set 
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A transmission testing set for high-speed data usually results from imp 


circuits is described. It is an electronic, transis- 
torized device for laboratory use in the develop- 
ment of binary data transmission systems. 
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Data transmission testing set, block diagram 
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Bias and characteristic distortion measuring 




















Fig. 4. Theory of bias and characteristic distortion measurements 





the C pulse for the leading transition 


PATTERN 3 signal pulse can be made exactly 
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Fig. 5. Typical characteristic distortion curves 
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Ise a coinciden 
50-0-50 se 
rceult 
mete! 
a reterence pulse trom 
nters throu 


ipplied differenually 


result 
mount ot 
is Illustratec n Fri } as measuren 
signals, signa] pattern 2, ind position 
nal pattern selector switch. Any pulse of the 
tern mav be selected for bias distortion measurements 


1} + } 


Y pulse is used [ol characteristic dis 


but the number 
tortion measurements. It is necessary to measure the he leadir ige displaceme 
displacement of the leading transition ind the trailing = Jeneth of an tiblescrend 

transition of the pulse with respect to then undis verted to time. if desired 
torted POsLtLons, in order to determine the amount ot 
distortion. These transitions are measured separately 
as indicated in Fig. 4. The received a-c signal pattern sin eal uiianinhiae 


is shown at 4. If these signals are unbiased, thev will ara pre 


have exactly the same length as the gate pulse from the 
receiver beam-switching tube shown at B. The gate 
pulse can be made to straddle either the leading or 
trailing edge of a received pulse by means of the phase 
switch and the adjustable phase shiftet included in the 
receiver beam-switching tube drive circuit. —+- 

The output of the coincidence circuit is shown at C , : es @.. | 
and the reference pulse at D. The length of the D pulse ; aa 


is exactly the same as the B pulse, but its amplitude is 


— 





made to be precise lv one half the amplitude of the C 


pulse. By properly adjusting the phase of gate pulse B Fig. 6. Peak fortuitous distortion measuring circuit 
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Sensitive Mine Detector 


clectrometeél 
measure ol he widest 
measuring period This cu I amplified 
SISLOI Q7 ind displaved oO a 0-to-40 scale 
brated I 


occurring during 


1} 


it is transistorizec 
listortion in per cent of the lengtl 


tlse. Both the lead 
measured, the 


ot an 


ing and 
transitions are 


the peak fortuitous distortion for the particular speed 
of transmission. Calibration 


rugged field conditions of as pointed out 
oft transistors | 


aiso Nas pel 


larger of the tw miniaturization 
device to the point where all parts except the antenna 
er the operator's clothing. This 


considered of special importance 
signaling to be 


ot 
is maintained tor difte can be carried und 
ent speeds of transmission by the automatic selection of 


the prope! charging resistor R for a 


given 
speed. 


where the detector 


The detector also is fungus- 
proot for advantageous use in the tropics. 


used in arctic 


regions. u 
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Corona-Level Scanning of High-Voltage Power Cables 


F. H. GOODING 
MEMBER AIEE 


A* APPARATUS has been developed for the pur 


l pose of detecting and locating the presence ot 
small voids or al poe kets in rubber or plastic cable 


insulation. This is especially important in cases where 


the operating voltage of the cable is high enough to 


ionize the gas in these void spaces, because continued 
} 


, 
through 


ionization may eventually erode or burn its way 


} 


the insulation, and result in cable tailure 


Although 


testing the entire 


ionization or corona may be detected by 


} 


h the cal 


length in whic le is manu 


factured (full-reel corona 


has advantages of sensitivity end 


evidence of detect 


testing 


probing or scannin 


the cable toot by toot 


exact location of even the smallest 


in the insulation. Therefore, use of the latter 


elimination ot the detect and, cOoONnset 


the closest approac h toa 


permits the | 


‘ 1} 
pertect cable 


obvious devices for making this test, such 
tank h nici the 


yartialls 


The 


more 


tal sleeve or watel throu 


ettective | 


ionized. In 


Slade in 1945 


drawn, are only | 


external to the cable becomes 


method, patented by 5 


’ t } 
ot alr external to IS prevent a 


dielectric apparatus has several disac 


through the 
[he 
] 


ected to corona-detecting equi 


connected 
insforme! netal 
it 10% coupling capacitor 

The 


erounded 


insulated 

1S passed 
encircling water 1s 
ind the voltage fall Line 


ink 


x posed to an incre 


it ¢ ich end kve ry point on 


ising stress 


pipe, until it re iches the maximum 


Il hereatten the stress on the cable reduces 


comes zero at the point here the cable leaves 


[his device insures that there is no corona 


of the cable section under test becaus¢ 

tank 

ing the 
] 


vold or gas 


both the cable conductor and the 


cable are at ground potential 


bubble, tragment olf porous mate 


possibly a speck of metal, exists within the in 
all, (2 


conducting member, or (3) the 


the insulation is not applied snugly to the in 


nel semiconducting tape 


or the conductor is damaged, the resulting gas pocket 


when it reaches a point in the 


I his 


will become ionized 


water tube at which the voltage ts sufhciently high 
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event is indicated by the corona detector 


detect, 


I he presen 


of any ionizable therefore, can be identified 


positively. The signal from the corona detector may be 


applied to a paper-tape rec 
} 


, : 
| is accomplished 


Finding the exact loc 


cable 


by adjusting the 
signal is obtained on the 
ind the 


tank 


time 


the pipe ce nite! 


hen it leaves the 
a later 
a detect in a 


amined, it is treque 
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prevent repetition ot 


a tightening up of fa 


The distilled wat 
condition of low 
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eration of the eq 
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rubber-insulate 
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nave an important Dearin 
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in a void 


lO! 
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ii¢ corol 
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The Okonite 








ENGINEERING 





Nation-W ide Switching of Intertoll Trunks 


O. F. WALLMAN 


MEMBER AIEF 
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Large Gas Turbines for Central 


Station Application 


Zz. 8. STYS 


The background for application of the gas tur- 

bine to the utility field is described. Experience 

gained with such units, the difficulties encoun- 

tered and the remedies taken are set forth. An 

attempt is made to predict further developments 

based on the newest improvements and re- 
search. 


N 1926, the 


bine 


first commercial prototype of a gas tut 


was developed specifically as a supercharger 
| 


for a diesel engine. In 1930, the introduction to the 


he Velox tvpe ol boiler brought with it the 


development of the gas turbine. In principle 


this was also a ercharging application where the 


centritugal blowe Vas replaced by an axial flow com- 


y 
] 


as comparatively large tor that time 


was replaced by the 


pressor which 1 


The 


Stage reaction gas 


single-stage gas turbine multi 


turbine based 


on the principle of a 


actually the basis fon 


today’s Brown unit. No net 


is produced in this Velox application because the 


steam turbine. This setup was 


Boveri gas turbine powel 
energy 
of expansion of gases is used for compressing the alt 
supplied to the highly pressurized boiler chambet1 


\ further step in the de 


velopment of the gas 
was achieved by ipplying this type ol machine to the 


The 


application made it possible to generate 


balance of this 


600 kw 


which had il] 


Houdry oil cracking process heat 


some 


However, the world’s first gas turbine 
the components that today’s modern units possess, was 


built for the Citv of Neuchatel, Switzerland, in 1939 


to generate 4,000-kw electrical output. 
POWER GENERATION 


IN POWER GENFRATION, there are but two basic prob- 


lems; namely, the base-load and the peak-load genera- 
tion. 
The base-load problem was solved by most of the 


utilities merely by adding new capacity. The handling 


of the short duration peak loads—which in some sys 
tems occur only a few hundred hours annually and are 
sometimes as large as a couple of hundred thousand 
kw—often creates a real problem. Storage-type hydro- 
electric plants or old steam units are mostly used for 


this kind of operation. The generally known factors 


which a peaking machine must comply with are: quick 


Essentially full text of paper 58-164, recommended by the AIEE Power 
Generation Committee ind approved by the AIFE Technical Operations 
Department for presentation at the AIEE Winter General Meeting, New 
York, N. Y Feb. 2-7, 1958. Scheduled for AIEE Power 


{pparatus and System 


publication in 
1958 
New York 


Z. S. Stys is with Brown Boveri Corporation N. ¥. 


Siys La 


~ 


ve Gas 


starting, low initial cost, minimum maintenance, si 


plicity ol operation, and low operation cost 


its inherent simplicity, is vers 


The gas turbine, with 


HY WIth starting 


suitable for quick starting compare 


time required by a Diesel engine presents tl 


tl based o 


starting diagram of the two-shaft 


the actual test performed 


availability of the full 


in a matter of seven minutes 


Acain because of the inherent 


turbine, the cost of the equipmel 


than that of a conventional! st« 
Additional 
fact that the gas 
to house it and 


Savings 


Capacity 
turbine req lil 
does not 

a water treatment 1n 


like Wise 


ACCESSOT le 


Savings are 
there are no 

As tar is 

concerned, 

am plant 

tor full 

operation 
I 

As far as the base 
costs materially influence 
turbine. Higher fuel cost 
tion of the regenerative 
yustifies the 


nit. This picture change 


efhciency fully 


available as the initial cost 


plays an important role in sel 


In such cases, the nonregene 
is full load operauon. 


y justified for base 


FIRST APPLICATION IN THE POWER FIELD 


BASED ON THE FOREGOING CONSIDERATION, several utili 


ties all over the world decided to piace gas turbines i! 


their systems on an experimental basis. In addition to 
the previously mentioned Neuchatel which ope 


purpose s 


unit 
F 

ates in emergencies and tor demonstration 
Table 1 
operating hours of the first units 
1939 and 1954 


were ordered with a total output of 228,000 kw 


gives the commissioning dates and the total! 


a total of 34 units 


The 


Between the years 


major units were the following: 


Santa Rosa, Lima, Peru—A 10,000-kw unit, with heat 
1949 and 


erating today, carry the pe ak-load supply for the City 


exchanger, was installed in October is op 


of Lima. 
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Table I. 


Operatic 
Commissioning 


Date 





turbine 
le ruptures in the high temperature z 
redesign of the blade foot. Also, as a result of 


long-range tests performed the laboratory, materials 


of better temperature resistance were adopted 


The large quantities of intake air require long blades Fi 1. Startin iagram, two shaft gas turbine. 
1 s- 1.5 g diagram, g 
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Fig. 2. A 40,000-kw power plant, Beznau, Switzerland 
stoppage ol operation was idopted. Such ishing only 
takes about half an ho i r which the init is ready 
{o2 nmediate opel on. practically th output 

thceiency ot in ane I Ss pl wed is 
ypted tor practi ‘ machine burning heavy 

} 

IMPROVEMEN TS—ADVANCEMEN 1 

\S MORE AND MORE operating experience was gained 
irom sets in current us t is logical that ne aeas 
\ ) lso be incorporated in the design ot tuture sets 
First of all, the double-flo low pressure shaft ai 
rangement as in the large Beznau unit was abandoned 
B ypening the ang of tl ylades and increasing the 
intitvy through the machines, the output was ma 
incre ised 1.é€.. trom the smallest size ot Bez! iu 
nit 13.000) ky a size of 20.000 30.000) ky was cde 
yped T he di ora | his double shaft s piine | 
y ent is presented Fig This is a non 
revel itive CVClE il inge cl highly desired to pp k 
aad operation. By adding the heat exchanger in the 
Hoy of the exhaust gases from the low pressure gas 
turbine, thus prehe iting the air coming into the high 
pressure combustion chambe1 i regenerative cvcie can 


e cre ited 


The singi¢ shaft unit was also simplified and 


greatly 
] 


space was reduced, for 


| 
bend-tree, 


tl instance, by designing a 


exhaust irrangement where the gases are 


ed axially directly to the stack trom the last stage of 


the gas turbine. 
Fo. powel! 


plants located on the desert a special 


basement is necessary 


level. It 


unit Was developed where no 


is even the pipe bends are done above floor 


is possible to design such units with no wate require- 


1 


ments as even the lubricating oil is cooled by the in- 


take all 
Ihe very obvious improvement in efficiency and in 


output occurs when the temperature before the 


Vv 
gas 


turbine is raised to a higher level. Fig. 4 shows how 


much gain can be achieved simply by raising the inlet 
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The fact is. however, that the ferritic 


thus far in the 


temperature. 


steel used design of the gas turbines 


could be successtully used only up to the temperature 
1.100 |] 


austenite 


range of about The unknown long-range be 


havior of steel at the hi 


temperatures pro 


solution with application of ferritic steel by 


vided the 


lowering artificially the temperature of the metal which 
would otherwise have gotten into contact \ ith higl 
temperature vases Thus, the double casing is cde 











veloped ilong with the cooling arrangement ot th 
front part of the rotor including the first rows of 
blades. This is the way turbines tor 1,200 F operation 
were built 
+,> 
en. pee _# 
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"’ . ” " . , ’ Tt 
, a = ° 4 L me 
usul La 
= BI Ld L 
Fig. 3. Double shaft arrangement, large gas turbine 
Net tput * x 
—_ 4 ss rt ry 
witput of y 
- Mu) > 
i- vn) +t 
"- ‘ 0K ; 2 
= 60 
ae sO ; 
= 40- + 
— WW t 
~ D> + 
Zz 10+ + 
U ‘ + 
40) 50 60 70 wv 9 100 - 
7, total = 7, Compressor ¥ 7 turbine 
l=thermal efficiency at coupling of turbine at 1000 F 
2- ‘ , . 1200 t 
j- : . ; . 15900 F 
es . 2200 F 
50 


40 


YW + + + ‘ + ; > 





+ + + + + + + + ~ 4 


q thermal efficiency at coupling 


0 50 6 70 8 9% 100 


7 total — 7 compressor x 4 turbine 
Fig. 4. Temperature influence on efficiency and output. 
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Io achieve stil epresentative of the 
higher outputs and efhi ‘ large outputs, the so-called Livorno 
I 
rection of lowering atul The units were install 
this tvpe Livorno, 
into service ) February 
been pro' 1956 Table I\ 
Table IV. 
Cooling 


Air B ater 
(hutput Tempera [em pera- E fic iene 
«co ture (C) Per Cent 


ke ture 





Table 





Vear ef Order 
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Fig. 5. A 7,000-kw gas turbine unit, Vermilion, Canada 


{n experimental unit for 1,400 F operation was 
built and installed in St. Dizier, France. This unit of 
7,000-kw rating is designed to burn light oil, but for 
later changeover to the heavy crude. In order to super- 


vise constantly the temperature of the turbine rotor 


hich was made trom territic steel, the same as the 


casing of the gas turbine, 12 small channels were drilled 


in the rotor tor thermocouples having their outlets at 


the rings arranged on one side of the shaft where the 


temperature was indicated and observed. Based on the 
performance of this unit, the shown in 
Table VI decided to go to units which will operate 


with 1,400 F 


customers 


gases 





Table VI. 








Name of Installation Output, kw Year of Order 

st. D I 080 195 

Ss Iron, Great Br 2.500 1954 

D g, Ce ‘ 5 RD 1054 

R 4 Lux Durg 7 y 195° 

I ( Longw Fran 7 19 

Haspe, Gert +00 

Dx Ce +1) 19 

D Austr $00 ’ 

Rhe en, Ge i ] WH 1957 
Between 1955 and 1957, over 60 gas turbines were 


ordered tor a total output of over 1 million kw. 


It is worth while to mention a special application 
of such gas turbines which should also be interesting 
to a utility, namely a mobile power plant described in 
the author's Mechanical 
ASME) paper* of April 1956. Three such units 
Federal de 


consists ot 


American Society of Engi- 
neers 
built for Comision Electricidad in 
Mexico. The One cai 


actual gas turbine power plant and the other car houses 


were 


unit two cars is the 
the transformer, the different taps for different voltages, 
starting equipment, battery, small diesel, and other 
that 


made by a 


auxiliary equipment. It is very the 


Table VII 


tomer who was thus led to his decision to purchase 


interesting 


comparison given in Was cus- 
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gas turbine mobile power plant instead of steam o1 











diesel. 
Table VII. 
Cost of Fuel Cost Total Cost 
Driving Complete per kw-hr per kw 
Machine Plant (Per Cent) (Per Cent) (Per Cent) 
Diesel i a i= 
Steam Turbine l 11s 
Gas Turbine 10 Lim 
Such units can be built on any kind of vehicle, like 
Caterpillar tractor with trailer, standard truck and 
trailer, railroad flatcar, etc., for use effectively in eme 
gencies 
[he operating experience of the gas turbine is 


generally very satistactory Based | the caiculallol 
done with the units being longest in operation (nat 
Beznau Power Plant), it is assumes | 


cost of about ! 


$36.000 per year wot ld apply to 
turbine power plant whereas a similar size steam pow 


plant would require about $100,000 in operati abo 


cost pel Veal 


Insofar as maintenance is 


COnNnCcEeTNeCa i periodi« 


combusion chamber 1s CSSATVN 


Spt ction of the 


insure satety ol operation This can be done very easily 


by taking off the burner and lowering the operator 
through this large burner opening to inspect the liners 
of the combustion chamber during 


At the 


a stop period 


same time, the periodic inspection of the fur 


nozzles can be performed to assure proper atomizatio 
of the fuel during combustion 
Depending on the kind of fuel, regular washing, by 


means of water injection § Is 


necessary 
1 7 : 
Bunker C oil, such a period of washing occurs between 


500 and 


100 hours led 


[his period can even be extend 
to over 400 hours of continuous operation In some Cases 
The scheduled cleanings of the fuel tanks as well as 
the regeneratol tubes are necessary for trouble 
operation 
It is a good policy in every central power station to 
inspect occasionally the air coolers, intercoolers, pumps 


et _all ol which must als » be cle ined periodically l Ike 


steam turbines, it is also a sound maintenance pr 

cedure to Inspect the blading of the vas turbine every 
few vears. During a long “standstill,” it is mecessarv to 
prevent moisture from getting to the gas turbine blad 


ing to cause corrosion 
CONCLUSION 


BASED ON THE RESULTS of the operating 


ex perience 
accumulated through the vears from 1939. when the first 


gas turbine was until 


= 


commercial put 


that the 


Into operation 


now, we can definitely say large gas turbine 
found a place in utilities and can be considered a re 
liable machine for power generation, either for the bas¢ 
load or for covering peak load 

From the fuel standpoint of view, natural gas seems 


to be ideal for this type of machine, because it does not 


° } 
Turbines 
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deposit. While 
at 1,200 F 


Is COMparaDic 


burned 


reliabil 


Liverno, Italy 


basis. Such factors a ller area, small f 


lower cubica the complete plant can 


then be gas turbine 


As 


show 


the figures 


of 


far maintenance is concerned, 


that it is in the order of about 1}. that a stand- 


} 


1 steam plant. Th 


ard includes over- 


IS maintenance Cost 


hauling of the turbine every vear, the necessary clean- 


ing, etc. 


In peaking service especially, the re- 


fast start and 


mote-control possibilities otter special economical con- 


sideration. 


FUTURE CONSIDERATIONS 


[HE OBVIOUS TREND, as in the design of practically 
every machine, is to achieve larger and larger units with 


Marcu 1958 


if 


efhaienc 
Bez 


world Ss 


ind bette 
thus far 1s the 

The large 
50.000 


} Ta, 


i, WHI 


OOO-k1 


) (HME 


OO OOO-k 





aevice. 
have nu! 
ocketrv, tl 


science of missiles and 1 


trol of petroleum and chemicals 


and research into many yet-unexplored 
It is 


analvsis in one 


extremely fast and can complete 


ten-thousandths of a second 


ot 


} 


ment operates on the principle instantly 


vaporized gases, liquids and solids (includit 
by revealing their respective molecular 
The 


vacuum 


of the new instrument tis 


called an 


heart 


tube “ion gun.” Lionized molecules 


of the elements being analyzed are pulsed like 


signals from one end of the tube to the other and their 


speed, or “tume of flight,"” is measured electronically 


and appears as a wave pattern—oscilloscope. 





The Financial Return 


on Railway Electrification 


H. F. BROWN 
MEMBER AIEE 


Regardless of ivs operational advantages, rail- 
way electrification, if it is to be used, should be 
justified economically. A simple, straightforward 
method is described for the computation of costs 


of railway electrification relative to diesel— 


electric operation. 


PAST, railway electrification was applied in 


N THI 
the United States to overcome limitations or diff 


culties generally involved with steam locomotive op 


} 


eration. Today electrification, when it is to be applied 


must justify itself economically in comparison witl 


diesel-electric operation, which has superseded 


general steam operation 


The future tvpe of electrification envisioned 1s 


onger burdened with investment in 


powe!l suppl 
ransmission lines, or conversion equipment It is pow 
supply systems and 


frequency di 
i 


irom existing 


tworks 


rectly on the contact 


powel 


insmission ne with commercial 


system. This svstem has the en 


dorsement of the electrical section of the Association ot 


\merican Railroads 
\ simple chart has been prepared 


id can determine 


from which 


whe ther el ctrification otters 


idvantage for its operation and, if so 


lo use this chart Fig 1), a tew basic factors must 


How many ind of wl 


it hors« powel 


ipacily are handle the trathc over the 


now 

age being considered tor electrification? 
2. What is the tota 
nvolved? 


4. What is the 


ocomotive? 


track mileage that would be 


average annual mileag race 


horsepow el 


tl ick 


pel mile 


From the total locomotive ind the 


ge involved, the rail horsepowel! rhp 


calculated. The rhp is generally taken as 82 


‘ 


rated diesel engine horse powel 


; 
Iwo examples will serve to i lustrate the use ot the 


chart 


1. Railroad “X”’ has a single 


\pproximately 500 miles of track would require a 


track main line 400 miles 


iong 


2 Ihe Financial Return on Ra 

1 Method for Its Determinatior 

nter General Meeting, New York, N. Y Feb 
the AIEE Land 
AIEE Apt itions and 


Transportation 
Indu 


for publication Db 
Scheduled tor 


H. F 
York 


publication in 


jrown and H. E. Marmaros are with Gibbs & Hill 


N. Y. 
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contact svstem. This line is now operated bv forty 1750 


hp (engine rating) road diesels, which make, on an ave! 
age, 100,000 miles per year each. Should electrification 
be considered for this railroad? 

Che rhp per mile is first calculated. This 1s 40 1750 


x 82°, 500, or 115 rhp per mile. On the chart g. | 


locate the point P, at the intersection of 115 rph per 


mile and the mileage, 100,000 per year. This point ts 


well below any of the curves on the chart which show 


return’ on the additional 


per-cent investment § re 
Thus, 
nomically 


2. Railroad Y” has a double-track 


Approximately 2,000 miles of 


quired electrification does not appear to be eco 


teasible tor this railroad 


main line YOO 


track 


road 


miles long would 


require a contact systen The present motive 


i 
powel issigned to this route consists ol 625 dies¢ Is avel 


1.500 hp } ie average mileage made a! 


iving 


I 


require itor electri 
, j 7 
\ detailed study 


to he indi 


iloneg this railroac 


ot diesel fuel 


The chart has been 


concept that the return & on any 


made tor electric Operauion Ove! 


pe! cent 


difference in operat 


Ing costs 


ditlerence in total inve 


All of the tactors making up these 


expressed as functions ol one or more 


basic factors 


1. Lhe 


to handle the 


miles of track considered is lectrified 


addi 


and any 


required trathe 


| 
tional investment required for th 


This determines the 
contact line 


other costs related thereto, as well as the magnitude of 


the related maintenance and operating costs, and fixed 
charges. 

B. The number and capacity (or rating) of the pres 
ent motive power units, giving the total horsepower! re- 
quired to move the traffic with either form of motive 
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terms of traffic density 
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namtenance ex] 
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FIXED CHARGES AGAINST OPERATION 


[DHE DEPRECIATION CHARGES tor motive powe! is unde 
Interstate Commerce Commission (ICC) accounting pro- 
cedure; an annual charge against operating expens¢ 
Since electric motive power is known to have a longet 
economic life than diesel power, and since the invest 
ment is less for the same total horsepower, the deprecia 
tion charges will be substantially less with electri 
motive power. 
cenerally 


These will 


the 


Taxes on both types of motive ower are 
I I 


based on the average valuation over the lile. 


be less with electric operation, inasmuch as 


motive 
Any 


aiitel 


rate would be the same with « type of 


for the electric. 


ine luded in 


investnent 


also could be 


power, with a smalle: 


insurance factor this 


1 
ential 


It A 
power, this factor becomes A.B 


is the total differential in these costs tor motive 


From this amount must 
be subtracted the similar charge for depreciation 


1 


against the 


and 


taxes, i investment in the line facilities. 
Let A 

charges against the line investmen 
The cle 


made trom known values and rates. 


any) 

be the sum of depreciation taxes, and insur 
t pel mile. 
factor then becomes A,A. termination ol 


A an be 


Fig. 2. Return on in- 
vestment as a func- 
tion of average an- 
and 
per 


nual mileage 


rail horsepower 


mile. 








the service, Le., the same ton-miles moved 


Fo 
per year at the same speed, the total savings 


EBC Kk A-E SEA on 


Sallie 


tric operation becomes 


K.3BC4+-45 B—(k K,.)A. 
The return R in per cent on the investment then b« 


comes 


h;BC + A;B Ky t Ke 
Kk,A — heoB 


Brown. Marmaryos / 


VMarmaros—Financial Return on Railway Electrification 


with elec- 


inancial Return on Railwa 
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Because data are available for determining the values 
fk, Akos 
and B 
for various values of 


The Fig. | 


values of the 


and A,, it now becomes possible by 
1 as co-ordinates to show R graphically 
1, B, and ¢ 


bee n 


using ( 
as in Fig, 2 
chart has made trom the various 
constants A, to A 
from carefully prepared and conservative estimates as 


known 


maintenance and other operating costs taken from 


inclusive, determined 


costs, and from data relative to 


to investment 


number of electrically operated and diesel 


railways in this country 
intended that this chart should 


It is not 


as the final answer to the economiK proble ms involved 


with railway e It sin 


lectrification ply serves as 


suide to show what trafhc density presents 


possibilities, ‘ well as where the trafh 
irrant the add 


The 


that 


tional investment 


financial return can 


indicated, bee 


iuse ol operation tactors 


} 


more tavorable with « ion whic 


direct tunctions ol 


, 
One ot these tact 


mcr ised spt ( ds 


higher speeds 


because (1 


IOSt to 


trafhe now competu 
equipn ent 


cases More 


ises, the econ 


particulal 


reasoning Uses 
the same \ 
iactor also ¢ 


Ouite obviously, 


tate the ¢ 


proxin ile 





W orld’s Biggest Electrode 


carbon electrode ever made is a 10-ton 


The largest 
diamete} 


Na 


a Division 


which measures than 5 teet in 


tremendous electrode was deve 


giant more 
This 
tional Carbon Company, Niagara Falls 
Carbide 


fol 


loped by the 


ee 


of Union Corporation, in anticipation of the 


future needs larger electrodes for mammoth sub 


merged are 


On 


electric 


furnaces that are now being designed 


are the designs for 
as much as 50,000 kva of 


power in producing phosphorous calcium carbide, and 


Fur- 
naces of this type use three 110-inch long carbon elec- 
the 


engineers’ drawing boards 


furnaces that will us¢e 


ferro alloys for the chemical and steel industries. 


trodes in order to conduct high electric currents 


necessary for the operation. 
ENGINEFRING 


Electrification ELECTRICAI 





Selection and Use of Servo Performance Criteria 


SCHULTZ 


t FMBER AIFF 


VV. C. RIDEOUT 


ER LIEF 


Fig. 1. Error measure 
for o criterion based 


on Fletr)! e-(f 


Fig. 2. Results of computer optimi- 
zation of a fourth-order system 
Optimum poremeters for eoch cri- 


terion ore 


example 1der at €1 I whicl liff } ot parameters a 
ady-state error for ; tep inpul | three te transie! response Associatec 
s given are not direct ; | le. inasmuch as lg is the resultan 


servo used for the 


tunction given by 


Engineer 
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ELECTRICAL ENGINEERING EDUCATION 





AIEE in 
Clemson College 


THE STUDENT BRANCH OF AIEE at Clemson 
College, Clemson, S$. C., was organized in De- 
cember 1912, under the leadership of Dr 
Walter Merritt Riggs, the College president 
and a Fellow of the Institute. At that time, 
there were 302 students in the School of En- 
gineering and two staff members in the elec- 
trical engineering department. Today, there 
cre over 450 students enrolled in electrical 
engineering alone and the electrical staff has 
increased to 11 

The eight degree-granting departments of 
the School of Engineering—agricultural, archi- 
tecture, ceramic, chemical, civil, electrical 
industrial and mechanical—occupy four 
buildings, one of which, Riggs Hall, main 
engineering building, is shown at the left 

Last year, the large entering class of en- 
gineers increased the percentage of engineer- 
ing students to 58.7 % 





Technical Manpower Issues 
and Related Educational Problems 


shes to 
as Special As- 
a 


Scie 


ssions 


»blems 

Vatiol itilizati ind 1 ognition 
ngineers and sciet 

} 1 


projected 


ial importance and higt 


ternational events It tl l t these } I i a participatior I tr As vo ) t n a technological 
events, the Engineering Manpowe Com sources ild ine d be recrettable momentum 1 nited States has 
mission, at its meeting of December 12 discouras thet ind reverse this trend slowed materially i } ist few months 


ave careful attention and consid This wil inevitably 


lise 3 . : ; 
957, ge occu should = the Indeed e€ announcemen ) I Soviet 


eration to the current situation and more Federal rnment start allocating advances came at a time when e were 
particularly to the programs the Federal funds foi same purposes. As you know trving to assess the effect of this slowing 
Government is developing to meet this so well, the large problem of engineer not only in terms of individual displace 
situation, insofar as they are now pub ing and scientific education today is not ment, but on arranged research and de 
licly revealed. While we realize that this one of undergraduate student dearth. velopment teams in the universities and in 


] 


programming is still far from firm, you Indeed, there is great concern for the industry throughout the country. There 
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Electrical 
Engineering 
Education 


NSF To Support 


In-Service Institutes 


NSPE Nation-W ide 
Scholarship Program 





gnetic 
mm one 


location 
aim the puting m 
to look 1 1 uctions, one 
1 I involved 


At close 


throug! 
change 


Electrical te 
uissile was forced t 
I propel 


‘ that 


- i¢ exaci 
justed their 
om 
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Contact 


Engeineerin®@ VK icon naa 
ild not issured I 
Education h re to fall behind 


the motion 
Willix nal 1 the miussiles 
themse towal a predetermin 
Vance posi which . 


wou 


im. Althoug! 
stipend support tor articipant 
eh ae 7 asia WISC at Work 

on Wisconsin Campus 


s s I 


NSI . Recent 


proposals to t 
tion 


ed l 
for pr! 
S prepa , ersity of Wisconsit 


Directior 


Personne 


entifie 


Science Fo 


Engineering Careers in 
the Electric Power Field 
Du Pont Program 


of Aid to Education 


States 


associations 


Carnegie Professor Awarded 
Late Patent for Radar Device 


194 
M. Willia 
engineer! 
made a 


only 


oul recel 


from the patel 


directive rescinded 


levelopment 
Shb4 OO 


Dr. Williams’ « 
prove d means 


for directing 
ird an airborne target. The orig 

le systems po 
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Electrical 


Engineering 
Education 





Nuclear 
for High School Teachers 


Energy Courses 


a 


R. L. OETTING (AM ‘37, M ‘45 
General 
Cleveland, Ohio 


Lighting Institute Electric 


(GE), Nela Park 


monager 


Company 





vity in 


1956 I man. Mysteries ot sp: and time are pre 


Electrical eenpenance Geagngs. scene ; | 
to 15 colleges and universities sented 1 fascinating puzzles 


first award 


of grants under this progral 


totalling $1,193,450 was announced and urpri lithcu to comprehend 


Engineering March 4, 1957. The second of th ri more they ar at Variance with 


totalling $2,071,300 was made t ’ ! custor 


Education coihekall (nities nat Shay 00.308 pease 


More than ) applications 


Student Develops Short Course 


New Loudspeaker “Throat” in Quality Control 


houdspeake tnroat 
e problem otf distortic 


loudspeakers 


Northwester 
iden 
Sonophase throat 


1eni¢ 


FIER Awards Grant to 
New Stanford Research Laboratory 


Record Aids Program 
of Scientific Education 


55 Grants 
Awarded by AEC 





Electrical 
Engineering 
Education 


Dr. Mingins Named Head 
of LTI Engineering Division 


Columbia Professor Honored 


by the “Great Teacher Award” 


NSF Awards Two 
Grants for Research Reactors 





Engineering Students 
Inspect New Power Plant 


Decisions 

Desig 
also gave the group hints on 

the unique things 

aformentioned field triy : the 

Southwest's turbulent thunde 1e€ THE UNIVERSITY OF ARIZONA'S Joint Student Branch AIEE-IRE visited the Tucson Gas, Electric 

new site will be equipped with th . Light and Power Company's new South Alvernon generating plant on December 14. The 75,000- 

son Coil ground fault neutralizer arr: kw plant is expected to be put “‘on the line” in May 1958. 
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heias ot fF ¥, chemistry, enyineering 


medicine, and physics. Among the prob 
iems engaging their attention are muta 


; 


Electrical 
» ° tions in seeds caused by neutron irradia 
Engineering tion, under Dr. W. R 


tion effects on oxidation and corrosion 


Education inhibitors, under Dr. J Cole 


bolic action of the iwroid hormone 
, 
ill 


Singleton: radia 


meta- 


inder Dr. Ger il neutron 


} ' ' ’ reneth of 


bom barame n t tensil treng 


thin fiims 


RCA Grants Fellowships 
to Nine Graduate Students 
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“SPUTNIK is quite a scientific achievement . . . we will agree,’ says Worcester (Mass.) Division 
Manager J. P. Wood (right) to Framingham (Mass.) Division Manager Donald Story (left) of the 
Worcester Gas Light Company, ‘‘but it takes nothing away from the mechanical brain of the 
gas industry.”’ Both Mr. Wood and Mr. Story were on hand at the recent dedication of the 
Mclilroy Fluid Network Analyzer, presented to Tufts University in Medford, Mass., by 17 Massoa- 
chusetts gas companies. Its use by engineers will eliminate long, tedious mathematical calcula- 
tions and will quickly determine size and location of existing and future gas service mains. The 
giont (100-foot long) machine and an accompanying collegiate scholarship coincide with the 
expressed desires of the President of the United States for industry and business to encourage 
engineering studies. 
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trained scienufic persons in this coun 
try,” Dr. Jolliffe said 

More than 120 students 
the awards since the RCA _ Fellowships 
were inaugurated in 1947. Each Fellow 


ship is valued at 


It 


University of Frankfurt 
Nuclear Research Reacto1 


cl 
Researct 

Other researct 
ics International 
include one built for 
Energy Research Instit 
Tokvo. Another was built 
Atomic Energy Commission 
operation neat Coper Ne Ihe toreigr 
installations are using reactor fuel suy 
plied through the United States’ Atom 
for-Peace program. Atomics International 
is also building a research reactor for the 
Institute for Nuclear Research located in 
West Berlin, and another for the Enrico 
Fermi Nuclear Study Center in Milan 


Italy. 
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INSTITUTE ACTIVITIES 


Tulsa, Oil Capital of the World, 


Will Be Host to South West District Meeting 


Inspection Trips 


Ladies Activities 


arch 


Entertainment 


SKYLINE of Tulsa, Okla.. where the AIEE South West District Meeting will be held, March 31- 
April 2, 1958. Headquarters for the meeting will be the Mayo Hotel 


\f arcu 1958 








Public Service Company of Oklahoma, 
Tulsa Power Statior 


\ brief introductory talk illustrated with 


Monday, 2 p.m.) 


a number of slides will precede the tout 
This station includes a 175,000-kw tur 
bogenerator unit that has been in oper- 
auio for one vear, a second 175,000-kw 
t in the final stages of construction, 
and a 45,000 kw compound unit just com 


In addition to the turbine—generator 


nits, the electrica equipment that wil 


be seen includes },000-hp boiler teed 


motors, 1,750-hp draft fan motors, 1,500 


circulating Water plump motors | bin 
hp 1125-kw motor-generator excite 
s,000-ampere generator is duct, 480-volt 
substation, central control unit, and other 


j 


electrical and mechanical equipment ol 


D-X Sunray Oil Company, West Tu 


Re 4 vuided tou! is planned 

oug Oklahoma's _ largest refinery 
vhere 75,000 barrels of crude oil are 
processed each dav. Lubricating gasolines 
motor oils, and hundreds of other prod 


cts derived from petroleum are pro- 


at this refinery 





planned stops during this tour 

tne mail substatior vhere two 

a, 144-kvy, outdoor circuit breakers 

have recenth been installed. a catalvtic 
crackit init, the canning plant here 





100 quarts of oil per 





0 one machine i new t 





aliot init inew plattormer, a new 
unihner i new tsomerization unit and 
the ecently expanded and modernized 
iporatory 

Ihe refinery is served by three [3.206 
olt lines from the local utility. svsten 
I he motor connected load is approwl 
mately 15,000 hp. The substation capa 
cuv is 15.150 kva at 13.804 olts ith a 


naximum demand of 11,000 kw when the 





new units are placed on stream 

Sou ‘ ¢ Be Tele e ¢ pa 

Ve | g Distance Telet ne Bui ng 
This building represents three vears of 
OTk hundreds ol hHousan ol man 
hours, and an expenditure of $7.5 million 
Ihe tantastic electronic lo v-clistance na 
chine connects Tulsa wit #4 similar 


ichines in the United States and Can 


ada. The Tulsa operator can dial more 
than 25 million telephones direct 

The new +4 switching achine—a 
superhuman telephone crossroads ito 
matically determines the best route for 
the calls and sends the electric mpulses 
along the proper set of wires into a tele 
phone switching center miles away and 


rings a telephone just as if the call had 
been dialed locally 

Other new equipment inciudes special 
billing machines designed for telephone 
Lis i] printing press hict i STOrmS a 
roll of blank paper into a telephone b 


1 rl 


with the proper amount printes ereon 


a centipede like machine which picks ip 
the bills by vacuum opens the envelope 
inserts the bill, moistens the flap, seals 
and stacks them in a neat bundle for 
mailing 

This tour will be held Monday and 
Fuesday afternoons at 2 p.m. and Tues 
day morning at 10 a.m. Each group of 
10 will meet at the Long Distance Build 
ing and be conducted on the tour by a 


guide. If sufficient numbers sign up for 


this tour additional times will be sched 
uled. There is no transportation charge 
for this tour as it is located close to the 


headquarters hotel 


Hotel Reservations 


All rooms for members and guests have 


been arranged at 
the Mavo. Reservations are to be made 


Headquarters hotel 


directly with the hotel using the reser 


vation cards which will be included wu 








the regular meeting notices. Rates, indi 
cated on the cards, are as follows 
Room* Cost 
Sir for | coined $s $9 $12 
D e f 2 
Double Be ecee li 12 i 
D Dle é 
Be $12 14 16 is 
Suites 
ora Be 
Suites 
‘ I 2 Be $ o 6 
af Rox have e baths 
Registration 
The registration desk ill open at 7:45 
a.m. on Monday, Mare l, in the man 
lobby ot Headaqu ers, the Mavo Hote 
This desk e statte from 7:45 a.m 
‘ OO p.m. on Mond Mare | oO 
8:00 a.m. to 5:00 4 on Tuesday, \pril 
1: and trom 8:00 a. to 12:00 noon or 


Wednesday. April 2. Lickets to all events 


ind mtormation concerning the eetineg 
Will Ke iva i i this CShk Re s i 
tion tees to embers I tM 5 pe 

perso Fe oO embers the tee € 
85) per persor Members are encourage 

to take advantage of the pre-registration 
forms whicl ! e sent tl! the meet 
Ing notice ko \IEI Student Members 
and tam es of members there ec no 


fee but registration will be required 


Committees 

The embers « e South West Dis 
trict Mee go « ! ee alt R. hk. Lane 
FC TIE < inal D) \ \ a) ce 
chairman: J. H. Heller, secretary; F. N 
Wichtma prog meeting papers 
chairman: ( R. Van Burkleo, program 
and meeting papers ce-cl i B. | 
Thompson, mee v papers subct an 


ndustrial applications: (¢ M. Gordon Jr 





mecting papers subchairmat syvstcins en 
ginec g: D ap Pe Koopman eet 
iv Ssubpct irman engineering 
educ E. Felix, meeting papers 
subchairma aircraft; G. A. Smith, meet 
ing papers subchairman, petroleum pro 
ductio ( \. Burgett, meeting papers 
subchairman, power transmussior I | 
Mever, Ji neeting papers subchairman 
power distribution I R. Shaw, meeting 
papers subchairman, petroleum manufac 


turing: C. L. Moon, meeting papers sub- 


chairman, communications: D. K. Holway 
meeting papers subchairman 
tems: J. L. Hixon, finance and budget 
R. D. Bennett, hotel arrangements; H. A 
Norberg, inspection trips chairman; C. W 
Brown 
H. M 


Causey, 


powel Svs 


inspection trips vice-chairman 
Furtney, registration; D. L. Me- 
publicity chairman; J. C. Wells, 


entertainment 


{ctivities 


Institute 














PREPRINT PRICES 


We to Members 


80¢ to Nonmembers 


MINIMUM ORDER by mail! $1.20 unless 
accompanied by remittance or cou 
pons All nonmember orders must be 


accompanied by remittance 


COUPON BOOKS in nine-cdollar denom 


inautions may be purchased 
NUMBERED PAPERS only are available 


SEND ORDER and remittance to 
AIEF Orc Department 

West ith Street 

New York 18. N.Y 








Mailed Announcement 


i be sent to members Lis ct No. 7 
I cop s des r ers im « ri 
Districts ise E. ¢ 1) Assist 
il secre l ‘ Papers ar 
Prog s OD. Ameri Institute « 
Ele« ‘ Eng ers \ ; St Ne 
York Ss. N.Y 

[he tentative tec Ca ovram for the 
District No. 7 Mee follows 


Monday, March 31 


7:45 a.m. Registration—Main Lobby, Mayo 
Hotel 


10:00 a.m. General Session—Crystal Ball 
room, Mayo Hotel 


P nN. - R ‘ ‘ AIEE Dis 
ca N 7 r 

W elcome I H G E N Mav« 

( f Tuls 


4 Word trom the President: \W |. Barrett 


Na nal Presider AIEF 

Kevnote Address Ihe Elec ‘ ’ 

he S est KR kh. I } 

bn ‘ P c ™ ( f Okla 


12:0) Noon. Joint Luncheon, AIEE and 
Engineers Club of Tulsa—Chamber of 
Commerce Building 

Address: [he Ho H. M M m Ll, Assistan 


Ser 


2:00 p-m Industrial Applications— 
Founder's Room, Mayo Hotel 


|. H. Heller, Pre g 

DP.* A Planned Large High-Voltage Germa 
nium Rectifier Installation. George ¢ r 
Diamons Alka ( ny H \ H 

Ge Flect ( 

DP Electrical Installations in a Modern 
Cement Plant. D Let r, Ideal Cemer 
Company 

DP Comparative Economics of New Light 
Sources in Industrial Applications. RR. D 


Bradle Dav-Brite Lighting, Ine 
2:00 p.m. Systems 
Room, Mayo Hotel 

C. M. Gordon, J: Presiding 


Engineering—Ivory 


* District Papers will not be printed by the 
Institute; however, they may be available at 
the meeting at the discretion of the author 
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NEAKRGON TOS 








DP. Notes on System Planning John 
it Ok Xe & t Company 
DP Southwestern Public Service Company’s 
Use of Digital Computers in Generation 
Scheduling I is T/ Southwestern 
Public Service ¢ t j iN eral 
Elect ( ! 

DP Operating Experience with hansas City 


Power & Light's Automatic Dispatching Sys- 
Ww. sas City Power & ght 


‘ 


tem a 
{ 


2:00 p.m. Engineering Education—Room 
“UL.” Mavo Hotel 
Dr. R. J. W. Ko P 


DP Electrical Engineering Education for the 
Future Dr} H \ ngton Uni- 


DP Automation and Education. W. B. 
] Ss ce Inc 


Tuesday, April 1 


9:30 a.m. Aircraft—Room “ 
oe a x, Pres 


U,” Mayo Hotel 


DP High Temperature Construction Ma- 
terials for Aircraft Electrical Systems. A. D 


i SF g c | ( 
DP Qualification Testing of Aircraft Elec 
trical Systems =. 3 Gem ‘ 
{ 
DP Design Considerations for the C-132 
Electrical Power Systems i. 
Douglas A ft Con 


+:30 a.m. Petroleum Production—Founder’s 
Room, Mayo Hotel 


( A. Smit P g 

DP Application of BS&W Monitor in the 
Petroleum Industry A i Inst ents 
DP Power and Control Cables for Oil In 
dustry H A K \ 

( Cable D 

DP Determining Actual Power Output and 


Derating Factor of Electric Motors that Drive 
Oil Well Pumping Units | Hi é 
| P 


1:30 a.m. Power Distribution—Ivory Room, 
Mayo Hotel 


I | \I | P g 


DP Modern Use of Reclosures F 
s I Mat I c 

DP Over-all Dictates 
Phase Residential Utilization 


Economics Single 


Os ( 
Flect ( 
DP Single-Phase Motors Now Cause Less 
Flicker in Residences than Three-Phase 
j P R Or-. } (. ‘ tr ( 
DP Should Fault Current on Distribution 
Line Be Limited. G. G. Auer, R. W. Swar 
C-,ene I t ( ny 


2:00 p.m. Aircraft—Room “U,” Mayo Hotel 


M. K. Henry, Presiding 
DP.* Electrical Ground Tester for the B-§2. 
j ¢ Boeing Airplane Company 


DP.* Aircraft Systems Design for Commercial 
Airline Maintenance. /]. R. Whitlock, Ameri 
can Airlines 


DP58-450. Switching from Now to the Future 
R. R. Jenner, Minneapolis-Honevywell Regula 
t Company 


MARCH 1958 








Courtesy Public Servi 


Company of Oklahoma 


TULSA POWER STATION, Public Service Company of Oklahoma, viewed at night from across the 
Arkansas River. A tour of the Tulsa Power Station has been planned as one of the inspection 
trips to be held during the AIEE South West District Meeting. This station includes a 175,000-kw 
turbo-generator unit that hes been in operation for one year, a second 175,000-kw unit in the 
final stages of construction, and a 45,000-kw compound unit just completed 


2:00 p.m. Petroleum Manufacturing— 
Founder’s Room, Mayo Hotel 


j R. 5S w, Pres 9 
DP.* Purchased Electrical Power for the Re- 
finery J P ps Petroleu 
DP.* Some Basic Design Considerations for 
Refinery Electric Power Distribution Systems 
Hi a) Hi , Ge ge Du ee Southw 
I Se e ( Paper v be 

Mr. Hod 
DP Requirements for Successful Applica 


tions of Data Systems to Processes H s 


' 
Be 


k Ins nents Inc 


2:00 p.m Power Transmission—Ivory 


Room, Mayo Hotel 


( 4. Burget I g 
DP Insulator Research for Tomorrow's 
Lines _ F Oo Brass Comy 
DP Wood Structures for 230-Kv and 345 
Ky Construction ) H 
| ers 
I Ine 
DP58-449 High Strength Aluminum Allov 
Conductors. Ff i Greenfield K 4 

x ¢ r ( rat 
DP.* Narrow Base Steel Towers for Trans- 
mission Lines on City Streets. H. C. Hug 
San Ant City Put Service Board 


» 


Wednesday, April 2 


9:30 a.m. Industrial 
“U,” Mavo Hotel 


B. F Ihompson, Presiding 


Applications—Room 


DP.* Motor Operation and Protection on 
Unbalanced Voltages. R. S. Reed, G. W. ¢ 
ningham, General Electric Company 


DP.* Comparison of Modern Industrial Dis- 


tribution Transformers. F. ]. Brutt, Westing 
house Electric Corporation 


Institute Activities 


9:30 a.m Communications—Founder’s 
Room, Mavo Hotel 


C. L. Mo Pres g 
DP Transistorizing Radio Equipmen F 
J I lexas-Eastert Transmission Corpor 


DP Microwave Systems and Transmission 


DP Microwave Refiector Radiation Lobe 
Study Mot l i I. Ss P 
Line ¢ Pres by Mr. B 


9:30 a.m. Power Svystems—Ivory Room, 


Mayo Hotel 


ae Pres 


(; 


DP58-448. Boiler Protection and _ Interlock 


ing i ik { \ 

( 

DP The Electrical Industr’ Mexico 
w.s¢ e. Ebas Int ( nt 
DP The Pump Turbine Story 

Allis ers Ma f g ( 

DP Pump Turbine Application in North 
east Oklahoma D. K. H ' R. Holw 

& As 


2:00 p.m. Substations—Ivory Room, Mayo 
Hotel 


F. P. Kasp Pres g 

DP Economics of Substation Standardiza 
tion. T. R. Hoke, Ok » Gas & Elect 
Company 


DP.* Consideration for Remote Data Log 
ging. HW F Crue Westing . ectric 
( ation 
DP.* Overload Capability of Modern Power 
Fuses. C. H. Baker, § & C Electric Company 


DP.* Progress in Station Class and Inter- 
mediate Class Lightning Arresters. £ J 
illen, General Electric Company 














2:00 p.m. Communications—Founder’s 
Room, Mayo Hotel 


Ss. ¢ Wright, Presiding 


DP.* Guard and Testing Circuit Channel. 
WW. J. Benton, Sinclair Pipe Line Company 


DP58-452 
Power 


Microwave Loop System for a 
Utility ( ( inderson City of 


Austin; FE. T. Gray, G. A. Griffith, Westing 
house Electric Corporation. Presented by Mr 
Anderson 


DP.* Microwave Station Emergency Power. 
W. E. Freese, Sinclair Pipe Line Company 


DP.* Selective Signaling and Control System. 
H. J. Michael, W. V. K. Large, Bell Labora 
Michael 


tories. Presented by Mr 


Tentative Technical Program for 


Nuclear Engineering and Science Conference 


THE TENTATIVE 


Nuclear Engineering and 


PROGRAM of the 
Science Conter 


ce of the 1958 Nuclear Congress to be 


h it the International Amphitheatre 
Chicago, Lil.. March 17-21. follows. This 
Congress, sponsored by the American 
Nuclear Society and over 30° national 
engineering and scientific soqieties includ 
ing the AIFE, is the fourth of such meet 
ings I he Congress is co-ordinated by 
I neers’ Joint Couns 
Preprints of papers listed became avail 
ible on February 3. 1958. and may be 
tained by ordering them bv number 
f he Congress Manage American 
Ir < Chemica Engineers, 2 WW 
S New York 36. N.Y. Use the det 
ip printed with he progran 
Ack ona papers are being r ewed 
it preset b Sponsor g societies Pre 
s { ese papers w ” sdiec al 
Amy realre 
\ pers s¢ tor é nh 


Tentative Program 


Session I—Commercial Use of Radioactive 


Tracers 


Tracer Studies of Fungicidal Action 
( é é . =. a Hi / Ke 
ul 


70 Radioactive Tracers in Extreme Pressure 
Lubrication I H Loe j ( { 


75 Location of Leaks with Radioisotopes in 
Multiwalled Tanks. IW. / 


Session Il—Reactor Component Develop 


ment, Fabrication, and Testing, Part | 


74 Diaphragm Feed Pumps for Homogeneous 
Reactors i H.G 


76 High-Temperature Mechanical Canned 
Motor Liquid Metal Pumps. 0. P. Steele, Il 
77 Guide to the Selection of Canned Motor 
Pumps iN MV. Wet 

Codes, and 


Session U1I—Standardization, 
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Buffalo, Birthplace of Power, 


Will Be Site of ATIEE Summer General Meeting 


(above, left), where the AIEE Sum- 


mer General Meeting will be held June 22-27, 1958. The Air Transpor- 
tation Conference will be held in conjunction with this meeting. Above 


right 


Chairmen of standing commimttees for the Summer General Meet- 


ing and members of the AIEE Niagara Frontier Section at a recent meet- 


ing include: (seated, left to right) E. J. Rahill, program chairman 


Murphy, treasurer; D. J 


chairman and secretary; 
Rauber, finance chairman 
lations co-chairman; 


Brumbaugh, printing chairman 
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(standing 
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POWER CONFER 
sponsored by Illinois Institute of 
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be held March 26 1958, at the Sherman 


Conterence 


exchange 


hear 

ference Illinot 
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conterence f« 


Wednesday, March 26 


9:00 a.m. Registration—Mezzanine Floor, 
Sherman Hotel 


10:00 a.m. Opening Meeting—Grand Ball- 
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Public Affairs—A New Dimensior 
t F. R. Barne The Ric 
Ine 
The Road Ahead. ( 
y of Missour 


ersit Sc} 
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12:15 p.m. Joint APC-ASME Luncheon— 
Bernard Shaw Room. Sponsored by The 
American Society of Mechanical Engineers 
(ASME) 


Chairman: J. N. Landis, president, ASME 


Co-Chairman: E. P. Ber 
Section ASME 


chairman, Chicago 


Speaker: J. W. McAfee, president, Edison Elec 
tric Institute, and president, Union Electric 
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tion H. W. Ph 4 Pennsylvania—New Je 
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CP58-497 Practices om the Multiple Area 
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CP58-499 Practices on the 
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United Pool 
Interchange Power Services 
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2:00 p.m. Heating, Ventilation, and Air 
Conditioning—Crystal Room. Sponsored 
by the Heating and Air Conditioning 
Division, Chicago Section ASME 
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Vulnerability of a Central Station Power 
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é 4 Res fF : ARI 
2:00 p.m. Transformers—Louts XVI Room 
far 


Ventilation of Research Nuclear Reactors 
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Application of Pumped Storage Hydro to 
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} { 
AERIAL VIEW of the new United Engineering Center—light colored structure shown at lower 


Operating Experiences with Large Pumps at right opposite the right-hand end of United Nations Park. The 20-story tower will tace on 47th 
Grand Coulee Dam G ( St 


Lower left is the UN Building; upper left, the Empire State Building; direct center, the 
| | ‘ Ss. I K 


Chrysler Building (with spire). Accessibility of new Center to members is illustrated by the fact 
19:15 p.m Joint APC-AIEE Luncheon— that (1) the East Side airlines terminal is just to the left of the UN Building, (2) Grand Central 
Station is just behind the Chrysler Building, and (3) Pennsylvania Station is just behind the 
Empire Stete Building. Demolition of old buildings on the 47th—48th St. and UN Plaza site has 
ALE started. Present plans call for groundbreaking in the Summer of 1958 


Bernard Shaw Room. Sponsored by AIEE 
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AN INSPECTION TRIP to the David Taylor Model Basin will be held during the 1958 AIEE Mid- 
die Eastern District Meeting, April 28-30, Washington, D.C 


AIEE-ASME Sponsor 


Management Conference Wednesday, March 19 


Session I 


Michigan State U. Campus 


Site of Great Lakes Meeting 


( e { 


Company-Wide Aspects of Long-Range Plan 
ning. H. I f  - M 
, - 


Competitive Position as a Vardstick of Engi 
neering Progress ; r 
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Financing for the Future 
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Corm = 
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Bird indicated that al 10 participat 6:00 p.m. Social Hour 
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7-4 ’ > 
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The integrated lectu tours will llow astmaster: C. E. Cre 


a day of speeches on long-range planning 
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i. M. Lederer, chairman of Council will be viewed (Management in Action), « Construction of the thir init of the Salem 
rnational Progress in Management Johnsor Harbor power station ot the New England 


me Morris and Van Wormer. New M . axes H Power Co client of Stone & Webster) will be 
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a semifinished proy of the efforts described 


in the mornings talk y Mr. Niland. 


Thursday, March 20 New Developments in the Use of Computers in 
’ Engineering. G. E. Kimball 
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tion (2) MIT School of Industrial Management First Joint Conference on 
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inciucde Electronic 
for Material Handling” 
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Rapid Cycle Digesters 


1! 


Other papers will I 


cove! sucn 
as “Svstems for Precision Measurer 

AT A RECENT SECTION MEETING, 14 members received awards for their valued contributions Machine Speed and Section Draw.’ 

to the AIEE Pittsfield Section and to the Institute, including: (left to right) $. R. Smith, Fellow tective Relav Co-ordination,’ Evaluz 

W. J. Degnan, co-author Section first prize paper; A. Glassanos, outstanding member, Member- of Wiring Systems.” and “Factors in 

ship Committee; T. H. Brownlee, Fellow; W. A. Keen, Jr., co-author District first prize paper and Selection and Purchase of Electrical Ap 

Section second prize paper; G. G. Doucette, co-author Section first prize paper; D. R. Powell, paratus.” 

co-author District first prize paper and Section second prize paper; J. L. Cantwell, Fellow; R. B. This vear, the Conference, which is 

Kaufman, co-author Section third prize paper; W. A. McMorris, past Section chairman; and usually held on the campus of some lead 

T. W. Liao, co-author District first prize paper. Also receiving awards but not present were: ing college or university, is being held 

R. J. Ringlee, co-author Section first prize paper; K. H. Weber, co-author Section third prize through the co-operation of the depart 

paper; and J. R. Meador, past chairman Transformers Committee. ment of electrical engineering and the 
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D-< Systems for Precision Measu 
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Memory 


Handling System 
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12:00 Noon Luncheon 
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“Contrasts in Computers” 


Will Be Theme of Conference 
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FE Stee 
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5:00 p.m. Adjourn for Day 
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purpose 


Banquet cont 
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Conference on Automatic 
Optimization, April 2-4, 1958 





SHOWN at the 9th Annual Machine Tool Conference are (seated, left to right) William Ryan, 
president, The American Society of Mechanical Engineers; H. E. Ankeney, past chairman, Machine 
Tool Subcommittee; E. F. Mekelburg, publicity chairman for the 9th Annual Machine Tool Con- 
ference; W. J. Barrett, AIEE president; and (standing) R. J. Ungrodt, chairman, Milwaukee 
Section of AIEE. 
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Wednesday, April 2 


Morning Session I 


Optima—What Thes Are and How T 
Them. (¢ &. F I { 


Principles of Designing an Optimizing Svysten 
when Equations Are Not Available 

G | | ( 

Evaluation of Strategies for Automatic Ex 
perimentation j ‘ Fs 
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y E le ( 
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An Adaptive Humidity Control Svstem 
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A Technique for Optimising Process Condi 
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Optimizing Transient Stability ’ batct 
Processing dD f f I 
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Flow Regulation H f j 
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Sheet-Length Gage for Ferrostan Line 
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Analysis and Design of Boiler for Optimum 
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quest registration blanks from L. Bertrand 
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H-Bomb Defense Advance nes \ 
Dig i 
* avig 
\ AIRBORNI vila int ¢ abinet f a 2l-inch table model h tercept 
co | ss : 
e ag It « h 1600 bas P actic 
H . , ; e st ende ‘ ve battle 1e sh 
‘ k fi 52 S F ite a 4 I yas Ce! " 
P 9 ke P f New York State’s 6 millio ‘ f he past ¢ t , 
ecis fe ers ncome tax returns it Hughes El Segundo, Calif., plant t 
s ce 14 1 s yuld “figure” all of New couls ‘ é to the public 
i € Y x € S gas electric bi in 5.25 soo! a M { 1 t secur©it' c 
I H \ hou trictio 
( mpa s r Digit ce Despite all the current furore about SECUTITYS restricted the inveiling to 
) ed recent g of ers satellites and long-range guided miussiles newsmen of the display of a prototype 
editors as the first ligital there are no indications that these wea test mode The production Digitair is 
puter in actual } tl pons will replace jet interceptors for designed for use in tomorrows advanced 
Computers in produc f craft aerial defense in the immediate future,” jet interceptors 
p to this time have een the J. H. Rubel, director of the Hughes Working with coded informatior 
ype, it was explained. The digital Airborne Systems Laboratories, said. The flashed to it by powerful ground control 
puter, up to now regarded as necessarily best existing weapon for delivering the stations and the airplane’s own radar 
a monster filling enormous rooms with H-bomb is still the long-range jet bomber the computer simultaneously takes in 61 
equipment has infinitely greater capabili and the best defense against it is the jet different types of information while put 
ties. The Digitair is small enough to fit interceptor. As speeds, range, and altitude ting out 30 types. In so doing, it performs 
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cathode, the materials used, and the gas environment between them, which have smoothed the 
path of electrons and removed barriers that formerly absorbed the energy before it could be 


utilized in an electric circuit 


throug 
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to pro 


EXPERIMENTAL thermionic converter is in- tron frigerator which ts unde 
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world-wide 


bringing about co-operauvion 
among scientists engaged in radio research 
and development 

Sputnik Measurements Data. Dr. F. W 
Brown, director of the Boulder Labora 
facts which NBS 


gained trom 


tories released some 


scientists have making and 


inalyzing records of Sputnik ID's trips 
around the earth 
The findings are based on data analvzed 

the afternoon of November 4, 1957 
M. Gallet 

lations, Sputnik II 

ian 14 

103 minutes and 39.2 


ond) to complete 


According to his calcu 
s making a little more 


revolutions a taking about 


revolution, it takes i i 1d 


ess time to ge around 


cecreases 
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the world thus conti 

complete revolution time 

Its orbit 
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later and 


previous 


tude 


International 


Inventors’ Exhibition 


The Inventor's 
nercial organizat 
that would like to 
to part cipate in 

ge of American Sect 
itional Inventors 
rganized wit! } | purpose of 
ling inventors patent 
negotiators, and technic 
lirect contact with ind 

or negotiation of patents 
Ihe Institut des t Metiers in 


Brussels. Belgium, will be the 


scene of 
the exhibition as part of the 1958 World's 
Fair which will run from 


April through 
October I he i 


specialized exhibition will 
take place June 6-29, 1958 

Ihe deadline for submitting the par 
ticipation 
April Ist. 


» that date 


applications has been set as 


All correspondence must be in 


The regulations are as follows 


Under the high patronage of the Minister of 
Economical Affairs, Foreign Minister, Minister 
of Public Education, Governor of the Province 
Brabant, Lucien Cooremans, Mayor of Brus 
sels, of the Syndical Chamber for the Protec 
tion of Inventors and the highest Belgian and 
foreign personalities 
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panies or t V wn patented new in 
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ventions owners are allowed to 


ternational Inventors 
take place during the 
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and 
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K—Household 
home and 
I1—Med 


invent 
the Exhibition Board Lip 
tween Apr l5th and 3 5 nei by 


in American 


ig name and address will 
be gis l course xy our Official Corre 
spondent. That agent will take care, for the 
inventors, of all customs formalities and of 
the shipment of the inventions to Brussels 
After the exhibition, that is to say beginning 
July 1958, all inventions will be reshipped to 
the United States through that American 
transport agent who will inform each inventor 
individually of the return of his invention 


Of Current Interest 


Each inventor will receive, in the course of 
March 1958, additional instructions concern 
g the shipment of his invention 


PARTICIPATION 


please contact Otto A 


An portant watch service wil 
ny presented. However, the 
Soard ises any responsibility in 
thefts which 
exhibition or in 


with the losses OT 
mi t occur during the 


transport 


Article 13—The 


that the 


Exhibition Board consider 

them of the application 
for participation makes the participation final 
and that that participation Can in no Case be 
cancelled. Any case not provided for in the 
present regulation will be resolved without 
appeal by the Exhibition Board 


receipt by 
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Automation Featured in 
Motor and Generator Manufacture 


The Frontiers of 
Science and Technology 


ee 
We 


STATOR ASSEMBLIES are pressed into frames under 25 tons of pressure ROTOR AND STATOR bionks cling to magnetized belts as they are 
in this specially designed machine which can accommodate all frame transferred overhead to indexing area from punch press on left which 
sizes that are manufactured at GE. stamps them out from 5-ton sheet steel rolls 
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is soon as possible to the pursuit of 


scientific progress all its many and 
iried trontiers, I 
Mr. Greenewalt was awarded the Wil 


im Procter Prize tor Scientific Achieve 


country s highest scien 

nt innuai 

e Society otf Sigma Ni 
Scientific Resear 


the innua 


oul capaci 


our ere 


We 


sound progress 


the free advance of human kno 

ill of its many interrelated disciplines 
Herein, lies our strength, and I am c 
tain that our scientific sinews are 
adequate to prevail in the long 

ever short-term setbacks we 
countet 


The major lesson of the space experi- 


278 


ments is that no nation has a monopoly 
on scientific effort, Mr. Greenewalt con 
tinued, commenting that if the truth 
were known, Sputnik would pay homage 
scientists of many countries, not 
of whom would Chinese 

ond century 


of rocket propulsion 
i 


asis in 


Awards and 


Appointments 


NEA \ N Gras Baltimore Mad 
of Western Electric 

I ved the coveted Manu 

Medal of the James H. MecGra 
Electrical Men as a highlight 

general membership luncheon in 
Annual Con 
vention of the National Electrical Manu 


connection with the 3lst 


facturers 


was made by A. F. Metz 


Association The presentation 


Passaic, N J. 
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chairman of the board, The Okonite Com 
pany, and a past president of NEMA. The 
medal is given infrequently and only t 
those whose contributions to the electrical 
maustry are red outstanding in the 
opinions ¢ impartial judges 


Mr. Gray i ard for develop 


ment ¢ a process tor trudin ibber to 


re He has devised 


n pound 


tollo 


exer 


$3. 000-met 

trative veal 

I he vice-presidential nominees 

Mosher, of Rocheste: Northeastes 
Region; J. B. McGaug of Norfolk, \ 
Southeastern Region; L. E. Easley, of In 
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dianapo 1s 
Hindermar 
Region 
Sourtl 


Central 
lex 
Blod 
R. B 


elected 


stalled 
Burgess 


hlectri 


Ultrasonic Welding 


of Various Types of Materials 


ot various metais 


like 


tube 


jewelry weldments as 


vacuum components 


semblies, foil coils, and the | nd join 
ing 


Mr 
welding 


exouc 


a Variety of geometries various sizes 


Jones emphasized that ultrasoni 


can be used to join the 


metals, such as molybdenum, ni 


MARCH. 1958 


more 


Program and Budget 


Established for IAEA 


LETTERS TO THE EDITOR 


TE members and ecabecribers are dte andersteed te be made by the 


INSTITI 
centribuate te theee colamnes ci pressions of opinion wise comstitutes 


the AIEE all 
should be 


tien here in ne 


dealing with published articles, technical papers recognition by 


er other subjects of general professional interest fer publication 


Bhik 


possible 


endeavoring te publish as many ietters as spaced, net carben copies. Ill 


Electricel Engineering reserves the right be submitted in duplicate. one 


witheat lettering the 


sheuld be 


te publish them in whele or im part or te reject drawing 


them entirely. Statements im ictters are cap Captiens supplied fer al 


Women Engineers Grounding Electric 


questuion W here 


books?” and this question was 


The 


question 


(President he Wolfe & Mann 
in any spirit of levity 
whom I asked this 


amazement, thinking prot ly 
mad 


Wear Your @ AIEE Badge 
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letters 
ty pew ritten 
setrations 
copy 


ether 


submitted 


and 


double 
should 
inked 


Publica 


endersement 


lettered 


illestratiens 


I 


A pplianc es 


pe rson 
looked 
nad 


When I explained that there we 


re 


very few books which came anywhere near 





to the electrical 


began to see what I meant 


Burma, he 


systems of 


Recently I read one of the journals and 


n article dealing with grounding, and 


€ point stood out predominantly—230 


110 volts single-phase. Th 


practice in th 


he home 


issing | 


nstrument transtormers l tripping 
levices coupled with the different 

facturers are points to be consider 
writing or preparing books for the 
seas scholar. Certainly protection of 
ind property must be 


and vitai. 


as essential 


J. A. Hie 


Senior electrical inspector, Union of Burma) 
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NEW BOOKS 


The following new book« are among those re- 


cently received at the Engineering Societies 


Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Institute assumes no responsibility for state- 
ments made in the following summaries, infor- 
mation for which is taken from the prefaces 


of the books in question 


AL REVIEW OF NUCLE 


T erle 


AR SCIENCE 


ELECTRICAI CONSTRUCTION COST 
MANUAI By | or {cGraw-H 
New 


tion ¢ 1s concept 


ELECTROMAGNETISM AND RELATIVITY. 
By E. G. Cullwick. Longmans Green and Co 
55 Fifth Ave New York 3, N.Y., 1957. 299 
pages, 5% by 8% inches, bound. $12.50. A 
book for advanced students dealing with vari- 
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ous aspects of electromagnetism which have 
received little attention in existing texts; for 
example the 


electrical effect of a rotating 


cylindrical magnet f a conductor, and if a 
hielectric t leu ( a second order 


emi in 


xivnami 


rcuits 


FLECTRONK DESIGNERS HANDBOORA 
R. W nae D. ¢ Davis, and A. P 
t ’ Book ¢ nv Ir 


MAGNE 


GRAIN BOUNI 
McLear or 


Onxt 


g plasti 
tinues with 
nigration ot 

| low angle 
boundaries 


A GUIDE TO GRADUATE STUDY 
by F. W. Ness. Association of American Col 
leges, Washington, D.( 1957; distributed by 
the American Council on Education, 1785 Mas 


Edited 
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sachusetts Ave NW Washington 6 D« tended and adapted t e es. The papers the following heading r la ecacts ane 
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HANDBOOK FOR WELDING DESIG ¢ e ele wii i 
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Eirmmac Klystron Produces : copiers 
Super Power For Missile Tracker ua 
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For further information on Eimac kiystrons write ovr Application 


Engineering Department for @ copy of Klystron Facts Cese 4 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, GACIF CORREA 
Ecmac First for high power amplifier klystrons 


Products Designed and Manufactured by Eimac 
Vacuum Tube Accessories 


Vacuum Switches 
Vacuum Pumps 


Negative Grid Tubes 
Reflex and Amplifier Klystrons 


Ceramic Receiving Tubes 
Includes the most extensive line of ceramic electron tubes 








Today you need 
Accuracy 
and Speed 
in Testing 


instrument 
current transformers 


For high accuracy and reliable test- 
results in laboratory and field, you 
can rely upon KNOPP Current-Trans- 
former Testing Equipment 











KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
nome of Electrical Facilities Inc. 








Dept. A-15, 1307 66th St., Oakiand 8, Calif. 
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Ultramodern Offices. 


Jacksonville 


Porte! 


Hatbor 


Fischer & 
Company, 463 Rd 








Pa.. has moved into its ne window less 
air-conditioned, ultramodern office build 
ing adjoining their Hatboro, Pa., plant 
The atest techniques ere ised in erec 
ing the two-story 50 001 square tox 
struct € ong the the itt-slalt 
rethod by which concrete floors and root 
ire cast on the groun nd ¢ sed 

to pos ( i jacks I ee 
Stained glass panels ot ADS ct des 
Clleve the } ool ot « css 

i \r except oO r nal ESS 
ons ic t ( tete ‘ 
on O-ce g dows oking 

oof 
Ramo-Wooldridge Subsidiary. A 
I crease 1 emnaency al i ecreas 
n perating costs in! ny may is 
Processes } oh DI 

cle ec! ques ot etectr pu 
aii i | i n ‘ “at I c licte 

Tt son-Ramo-W<¢ ge P cts 
Ine hich was ne t le Dece 
1957. as a wh aned < of 
The Ramo-Wook ge Cory OO 
Ww. I Seg o B I \ ; 
Calif t Dhomps P ‘ Inc 


Cleveland. Ohio. The t ‘ Dp 
conce rate s efforts im strl I 
ESS ¢ ‘ irke Ss its st ia 
roduc the RIW-3 digital process 
tre compule aleve yped col ctl 
h The Tex Comy Port Arthu 
Tex petroleum refine The s ‘ 
so nae Ke the develoy ‘ 
i f othe ipplic ns of g 
puting echniques to yLISINE 
dustry [hompson-Ramo-Wox« idge 
Pr ‘ Tne fhees w be locate t 


Alcoa I ere ib f 
inh plications, ot T us 
. g et I n elec 
r ‘ ( Ie Ss " t CAs 

n price s een announce It is cs 
ate s No. 2 EC-T64. Since 1994. Ale 

ct ed ‘ vv t t t 

‘ { C oint 1x tr. culminating 

Hf e T64 tempe With all of these 
ope es g nteed. designers can et 

tect y nstances marked sa £ 

r r he fe of smaller bus con 
Fi ‘ aller pe er losses, oO ct } 
I ‘ ot bor Contact Alu 1 


AEC Contract Renewal. The 


Con 


Atomic 


g mission AFC P.O. Box 59 
Lemont. Ill... has renewed a contract itt 
{ ted Aircratt Corporation for the de 
clopment of iclear propulsion for a 

af The cost-plus-fixed-fee contract 
originally entered into in May 19% is 
extended to September 30 1960. The ul 
mate objective of the work which is be 


Pratt & Whitnes 
vision of the United Ai 


g performed by 


\ircraft D craft 
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Corporation is the completion of the «¢ 


gineering design of reactors suitable tor 
use in an advanced aircraft propulsic 
svstem ind the development ot react 
components 

Cooling Unit Developed. A cooling u 
that is packaged as an 1 tegral part of the 

tM ¢ elect i t it r hic 

ools s bee evelope [he G ( 


een evelope 8 
t i! t ec t 
y ‘ ‘ For ex 
ect ‘ ¢ t 
P 
9 © ¢ te Re ¢ 
er ‘ f rhe «4 F é ‘ 
‘ e. I er te 
: ° Miller Inst ‘ ¢ 
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| « t ete t 
con am cement T} ‘ ti 
fo Das e. shock resis t ins tic 
that thstan femperatures O a tAK I 
Bex ise ¢ thie elat « arr es 
ta ns tion « t CKIN « ‘ 
ipplied even 1 restricted eas \ sec 
lave of ceramic tape can tx ip pie 
complete the rap-are I wswulate 
I the f¢ tion i, t Rusco ove } 
ceramic tapes and insulating methods 
iNali le ipon request tc The R Se 


Company, 586 FE. M Sr 
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Includes the most extensive line of ceramic electron tubes 


here’s how NATIONAL saved a steel mill time and money 


by changing the operating characteristics of a motor 


A midwestern steel mill needed a 60-cycle 
motor to drive two generators which fur- 
nished D.C. power for a rolling mill. They 
had available a 25 cycle. 2300 V. motor 
rated at 5.000 HP. 375 RPM. When asked 
to convert this to the mill frequeney, 
National redesigned and rebuilt it to 60 
cycle, 4.000 HP, 12,000 V., 360 RPM— 
adequate for all requirements. Winding of 
the rotor is shown in photo above. 
Where redesign can produce the change 


you need, it offers substantial savings over 


the cost of new equipment— particularly 
when you can take advantage of idle equip- 


ment you already own. 


a factor. redesign and 


When 


rewinding can be completed in a much 


time is 


shorter time than it normally takes to get 


delivery on a new machine. 


For detailed information on similar 
problems of your own, give your nearby 
field 


touch with us here in Columbus. 


National engineer a call or get in 


NATIONAL [LEGTRIC (OIL COMPANY 


COLUMBUS 


16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF 
REDESIGNING AND REPAIRING OF 


ELECTRICAL 
ROTATING 


INSULATION — 
MACHINES 


coits AND 
ELECTRICAL 
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TELEPHONE AND TELEGRAPH EQUIPMENT 


Radio Engineering Products is currently producing a number of types of equipment, 
electrically and mechanically interchangeable with standard Bell System opporatus. 
CARRIER-TELEPHONE EQUIPMENT 

C5 Carrier-Telephone Terminal (J68756). A kit for adding o fourth toll-grade channel 

to existing C systems is available. * Cl Carrier-Telephone Repeater (J68757) * 121A C 

Carrier Line Filter © H Carrier Line Filter (X66217C). 
CARRIER-TELEGRAPH EQUIPMENT 

40C1 Carrier-Telegraph Channel Terminal (J70047C) ¢ 

(J70036Al, etc.) * 40ACI Carrier-Telegraph Terminal. 
VOICE-FREQUENCY EQUIPMENT 


Vl Telephone Repeater (J68368F) * Power Supply (J68638Al1) © V1 Amplifiers 
(J68635E2 and J68635A2) * V3 Amplifier (J68649A) * V-F Ringers (J68602, etc.) ¢ 
Four Wire Terminating Set (J68625G1) * 1C Volume Limiter (J68736C). 


D-C TELEGRAPH EQUIPMENT 


J70037B) * 10E1 Telegraph Repeater (J70021A) © 12882 
J70027A). 


140A1 Carrier Supply 


16B1 Telegraph Repeater 
Teletypewriter Subscriber Set 
TEST EQUIPMENT 
2A Toll Test Unit (X63699A) © 12B, 13A 
mission Measuring Sets * 111A2 Relay Test Panel 
mission Measuring Set (J70069K) * 163A2 Test 
(J70045D). 
COMPONENTS AND ACCESSORIES 
255A and 209FG Polar Reiays * Repeating and Retard Coils, several types © 184, 
185, 230A and 230B Jack Mountings. 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO. MONTREAL 


30A (J64030A) and 32A (J64032A) Trans- 
J66118E) * 118C2 Telegraph Trons- 
J70045B) * 163C1 Test Unit 


Init 





° BUILD AND ELECTRICALLY EQUIP 
PROBLEM: ‘A 14-BEDG., 20-ACRE PLANT 


ELECTRIC 


~ ——_— 


FOR MAXIMUM 
tn St ee 


New Plainfield, I. 

Plant of Hazel-Atias Giles: 
(Div. of Continental Can Co.) 
Electrical Contractor 
Thomas Reed & Son, Joliet 
Electrical Distributor 
Englewood Elec. Supply, Chicago 


Specify Ptc PRECISION Transhorumers ! 


Meeting ond exceeding NEMA requirements and bocked by the 
ndustry’s only 5 YEAR GUARANTEE PTC monufoctures co com 
plete line of air-cooled and liquid-filled transformers for every 
power distribution reed 

DRY: All Cless B insulation Thruovt—No Exception, Structuro! 
Steel Welded Construction, Low Density Steel, Lomination In- 
terleaving, Vocuum impregnotion Thru Several Cycles, Fino! 
Mico-Bond Emulsion Dip, Engraved & White leaded Markings 
Lorge, Exponsive Sturdy Ponels 

Wet: High Internal Pressure Resisting Circular & Oval Tonks 
Grain Oriented Steel in Wound Construction, Welded interno! 
Bracing, Oil Vocuum impregnation Thru Several Cycles, Light- 
weight & Smol! Cross Sectional Arec, Excellent Electrical Chor- 
octeristics 

For every Lighting and Power Distribution application 

Be Frecise Specify Precision 


C PRECISION 
PT TRANSFORMER CORP. 
FILECTRIC 


for complete 


Catalog and Data Sheets 


2218 W. Lake St. © Chicago 12, Ill 
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Industrial Notes 


Package Conveyor Belting 


elt 


Nuclear Reactor Agreement 
t \ ( 


Weather-Resistant 


Industrial Products Division 
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An improved 


Combination 
Starter 


for extra safety 


While the changes in the new Allen-Bradlev Bulletin 


712 and Bulletin 713 starters may be relatively minor, 





they were made in your interest —to give vou the best 
control on the market 

The new operating lever has been attractively restyled 
and structurally improved. Now the disconnect switch 


can be lo« ked “open” or lox ked me losed™ with three 





padlo« ks of any kind. For the maintenance engineer. 
a concealed latch pin is built into the lever. which per- 
mits opening the door of the cabinet without opening 
the disconnect switch and stopping the motor. The 
door can also be padlocked shut independently of the 
operating lever 

With the disconnect lever in the “off™ position, the 
cabinet door can be opened. At a glance. it can be seen 
that the movable contacts are open. An added “safety” 
feature—the incoming line connections are covered 


with an insulating plate to prevent ace idental contact. 


ALLEN-BRADLEY 


MOTOR CONTROL 


Allen-Bradley Co. 
1301 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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New cable manual 
issued by Rome 





ieee 


$4.50 


(plus 12¢ Postage) 





Second edition of popular Rome Cable 
Manual of Technical Information is 130 
pages larger, carries data on new ma- 
terials and designs. 

we printed a wir 


‘ich fast beca 


complex 


ilit 


land 


Remittance must accompany your order 





A MUST FOR ALL ENGINEERS 
WHO USE WIRE AND CABLE 











ROME CABLE CORPORATION 
Department 190C, Rome, New York 


ROME CABLE 
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NEW PRODUCTS 


inches by 22 
Made of nonbreakable gray plastic it ca 
make fine 


Molded Transformers with Epoxy Resins. 
\ line ot molded 


Epoxy 


transtormers using 
CPI tor 
ipplications 


to 


Dy pe indoor o1 " operated by anvone to 
h: 1 quality copies of anything written, drawn 


resins 


outdoor metering 


ntroduced According the manutac 


turer these units are recommended to 


vith watt-hour meters or other ap 


is 


plications here exceptionally high accu 


lo 


ntercn. il vill < 


racy at dens is required. The units 


are irrent 
formers 
Electric 


mittee 


600-volt 


assoc 


formers t all othe 


accuracy 


Anti-Static Cleaning Devices. 


“Tru-Flector” Lamp 


Square Face CRT 


fA 


matt in 


ent 
Precis 


if comes 


ion 


measures 


S17¢ 
inches and weighs 22 


Si7¢ 11 


pounds 


inches by 17 
the 


pounds 
inches mayne 


office use measures 
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REGULATORS 


for Electric Arc Furnaces and Power Stations 


Secheron has supplied complete installations, or components 
only, to all leading producers in the field of Electro 
Chemistry and Metallurgy—in Europe, North and South 
America, India, Africa—in fact all over the world. 


Write for descriptive literature. C i. C h = f () | 
New York Engineering & Sales Consultant 
Andre S. Girard 


; ~ 
pe eee Ses. fee Such 27, 16. ¥. GENEVE 
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New Products 
ge 224 


Subminiature Indicator Lamps. Produc 


tion availability of the Litestrip repre 


j 


senting a new lea in indicator lamp as 


semblies hi ounced 


Cuircor ompo t rporation I he 


Litestrip s n Htiy 1 preass¢ 


Versatile Unbreakable Fixture 


R 


Serves The Electronics Field 


P. R. Mallory & Co. Inc., well-known pro- 
ducers of electronic components for many 
major manufacturers, specify GLASaloy 
EG-9) glass reinforced plastic shafts for use 
in their tuning devices. 
3 Exceptional resistance to heat and corro- 
sion—combined with high torque strength, 
superior dimensional stability, and high 
dielectric qualities—give these GLASaloy 
shafts distinct advantages over other ma- 
terials. 
GLASaloy rods, tubes, and shafts are 
available in many sizes, shapes and colors 
. offer great flexibility of design . . can be 
engineered to meet varied customer speci- 
fications. Mail the coupon below for infor- 
mation on how versatile, low-cost GLASaloy 
can better serve your needs in the electronics 
and allied fields. Manual Starter. 


Ty pi al 
GLASaloy 


Shapes 


pletely me 


enn REINFORCED PLASTICS CORP... ohne gr arc setae 


or control of motors 


405 West Sophia Street Maumee, Ohio lesign features a heavy 


operating mechanism 


ip-action opening 


Gentlemen; | would like more information on GLASaloy. contacts, wit! nositic 
Rated up to 600 | ‘ r 250 volts d-« 
NAME these starters are available 


or 4 pole construction. In addition 





nh compact 


TITLE 





in Open-type version, a complete line of 
newly stvled enclosed models is offered to 


COMPANY 





meet a wide range of application require 

ments. For complete information rite 
ADDRES Square D Company, 4041 N. Richards St 
Milwaukee 12, Wis 
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‘For the engineer_who. 
Jses to stagnate 


+ \ 





Coupon 
Now! 


ll cee ee ln | 
ALEXANDER HAMILTON INSTITUTE 


Dept. 635. 71 W. 23rd Street, New York 10, W.Y 
In Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


A 


A © 
m) 


ans 


Please Mail Me, Without Cost, a Copy of Your 48-Page Book — 


““FORGING AHEAD IN BUSINESS“ 





Send for Your Free Copy of ‘Forging Ahead in Business’’ 


1] 


If you want to discover how to s 1 while you are still young—if you want 
» avoid the heartbreak of failure iter years—send today for “Forging Ahead 
n Business one of t ost practical and realistic booklets ever written on 
e problen 


Here you will find—not a “pep-t ‘not an academic lecture—but cold, hard 
facts on how to improve your posit and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must Ay to make $15 ), $20,000 or more a year . what you must 
do to accun tl 


Name 
Firm Name 


Business Address 


“Forging Ahead in Business” was written for mature, ambitious men who seri- Position 
ously want t 1eir thinking about their business future. 


If you feel it is meant for you, simply fill in and return this coupon. Your com- 
, | ed to you promptly 


Home Address 
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New Products 


Now! It's Here 
Right-Angle Socket Tube Shield is 

GAI-TRONICS fee 
= right angle PC-1S 1 9 PC-IS series 

sockets produced DY th lieve Meta 


Transistorized 
\ . COMMUNICATIONS 


land 


Specialties C« 








* an effective, economical industrial communi- 
cation system designed to provide swift and 
sure voice communications regardless of dis- 
tance or surrounding noise conditions. 





GTC completely eliminates the 
need for costly, space consum- 
ing central control panel equip- 
ment and complicated wiring 
Just two pairs of unshielded 
wires run between stations. The 
inconvenience and expense of 


vacuum tube failure is now a 








thing of the past. 





GTC Handset Stations and 
Loudspeaker Amplifier Assem- 
blies may be installed and 
field-wired anywhere. Merely 
“plug-in” amplifier units when 
ready to use. Installation, main- 





tenance and ex- 





pansion costs 





are drastically 
reduced. 








CORPORATION 
Dept. B 
READING, PENNA. 


A SUBSIDIARY 
OF GILBERT ASSOCIATES, INC 


‘GTC is extremely flexible in ap- 
plication. Write today for a copy 
of our completely illustrated, des- 
criptive booklet. It’s yours free 


ENGINEERS AND CONSULTANTS 


ELECTRIC 


Me 


NGINEEF RINE 





ELECTRICAL ENGINEERING 





the nation’s fastest growing 





the sky is your only limit 
when you are a 


A engineer 


apply now! 


Yes, now is the time to apply for a position in 


ndustry with the na- 


tion's finest airline . . . Trans World Airlines. 


an 


group of engineering associates 


have a mar 


TWA has oper 


A Claertric Er 
3 tiect a1 C 


ngs for Aeronautical, Mechanical 
gineers to work with a small, select 
At TWA you will 
an opportunity to 


) advance within the company... to 


agement po on 


positio 


re where only the sky’s the limit 
QUALIFICATION: B.S. in Engineering 
LOCATION: Ultra modern Mid-Continent Airport 
at Kansas City, Mo 
LIVING CONDITIONS: Excellent, both city or 
suburban homes or apartments 


BENEFITS: Many employee 
retirement, and liberal free transportation for 
yourself and family each year 

SALARY: Commensurate with expe 


position 


- nett nelid y 
penents ciudcing 


1F YOU ARE AN ENGINEER WITH QUALIFICATIONS IN ANY OF THE FIELDS LISTED 


WRITE TWA TODAY 


MIARCH 


ADDRESS: Mr. John C. Soltys 
Supervisor Engineering 
TRANS WORLD AIRLINES 

10 Richards Road, Kansas City 5, Missouri 


Employment 





Voltage Stabilizers ..... 


WILL DESIGN TO YOUR 


PERFORMANCE REQUIREMENTS 


When performance and dependability are the most 
significantly important factors in your requirements, 
your best source of supply is Acme Electric. Send your 
prints and outline of application performance for 
confidential review and quotation 


ACME ELECTRIC CORPORATION 


223 WATER STREET © CUBA, NEW YORK 
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There is a distinct advantage in ‘divided 
responsibility” when this “responsibility” 
represents specialists in their own field of 
endeavor. 


At Flint, four distinct divisions, 


are inter-related and singly managed. 
Some clients take advantage of all four, others one or more. 
Flint invites you to investigate the possibility 


of using these facilities to your advantage. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA... MEMPHIS 
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New Products 


Listomatic Camera 


Plastic Diaphragm on Microphones. k 


ELFECTRICAI 
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HUGHES 
wit 
CONDUCTANCE 


SILICON 
DIODES 


Max. Rated Average 
Forward Current 


SEMICONDUCTORS 
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Magnetic Metals Company processes 
tape wound Centricores to provide 
thermal stability 


NEW PROCESSING TECHNIQUES temperature environment. 
veloped by Magnetic Metals The design engineer will find of 
y now provide Centri- great importance also the stand- 
ores with superior thermal sta- ard of uniformity which has been 
lity characteristics. Results of achieved in Centricore produc- 
tests made on Centricores of 79 tion. Exceedingly small varia- 
Squaremu, .002” material are tions exist within production 
yresented here; curves shown in- lots, eliminating production qual- 

an almost constant gain ity problems. 

ween —60° C. and +200° ¢ Magnetic s Company 
stability will prove a vital Centricores are available in all 
t to the designer of magnetic standard and many special sizes. 
fiers, who must contend Price lists and engineering data Fine Maueses adatoms Gasset Plas Bonet 
h ever-increasing variations in may be had on request. Method provides dependable core measurements 


Specify Centricores for 
magnetic amplifier 
applications in 


INDUSTRIAL MACHINERY 
COMMUNICATIONS EQUIPMENT 
ELECTRONIC DEVICES 
ELECTRICAL EQUIPMENT 


© MAG\ETIC METALS COMPANY 


ELECTROMAGNETIC CORE PARTS AND SHIELDS + HAYES AVENUE AT 21st ST. » CAMDEN 3, Md, 
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GRADE 


Your Distribution 
Arrester Protection 


An outstanding characteristic of the new Thorex Dynagap is small 
size -— making possible the use of identical essential elements in 
all arrester classes. 

Thorex Dynagap distribution arresters, Type DV, have many 
of the same parts, and many of the same basic characteristics of 
the highest voltage station models. This is a completely new 


departure in arrester design 


Without paying any price premium, you can up-grade your 
’ : as . “1 . é . 2 c 

Dynagap element. Without chang this distribution arrester protection —— get greater equipment safety —- 
basic component of new Thorex arresters is 
used in all classes; station, intermediate, 
and distribution. Design of the gap structure location on your distribution system. 
accounts for the remarkable efficiency and 
performance of new Thorex arresters -- 


especially evident the distrit 


t in the distribution types. OHIO BRASS COMPANY, MANSFIELD, OHIO 


“a . | 
A Vw é 


higher service continuity. Install the new Thorex Dynagap at any 


r~ & 





another outstanding development 
soon to be available by the 
makers of BUSS FUSES 


FUSETRON 


LOW-PEAK 


FUSES 


Have 


CURRENT LIMITING 
added to 
High Interrupting Capacity 
and 


Long Time-Lag 


Made in all pee sizes above 60 amperes 


FUSETRON Lo ok Fuses cre made in all standar 
sizes above 60 amperes— both 250 and 600 
t 
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Now you can have a high degre 
protection against the thermal 
mechanical stresses that heavy fault currents 
impose on switches or other circuit components 
FUSETRON Low-Peak Fuses have a curren 
ing element that cuts off fault current so fast 


cannot build up to 


a new FUSETRON Low- 
Peak Fuses are built on the same princi- 
ple as FUSETRON dual-element Fuses. 
They have: 


the same High Interrupting Capacity 


the same Time-Lag to hold harmless 
current surges 


PLUS Greater Current Limitation to restrict 
fault currents to a LOW PEAK 


FUSETRON Low-Peak Fuses can be inter- 
changed with FUSETRON dual-element Fuses. 


Where their use is required in any part of the 


electrical system, they can be installed without 
upsetting proper coordination over the range of 
useful loads and normal faults. 


Hence, their application requires no testing or 
complicated calculations. 


They are designed for use to protect circuits and 
components that might be damaged by the thermal 
and mechanical stresses of peak fault currents if 
other protective devices are used. 


If planning new installations, keep FUSE- 
TRON Low-Peak Fuses in mind for those 
locations where peak fault current must be 
held to a low value. 


BUSSMANN MFG. DIVISION 


UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
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FREE... 


Complete new bulletin on 
Instrumentation cables 





now available 


Here's a brand-new comprehensive 
source of information on cables for tel- 
emetering, data recording, circuit con- 
trol testing, and electronic computers 


| 
cables 
} 1 
on multipie ( 
latiy 


ind 1 


is 


ling 
Aliinn 


MIL spec 


his bulletin 


ROME CABLE CORPORATION 
Department 425C, Rome, New York 


ROME CABLE 


c oO R > Oo R A TFT i Oo N 


LILECTRIC 


INDUSTRIAL BUYERS! 
Designed For You 


. < 
CATALOG 
e 360 pages of Electronics, Radio, TV 
Amateur and High Fidelity Equipment 


© Quantity Prices equivalent to parts 
Glollthiolaltic a3 


EWARK 
f ELECTRIC COMPANY 

FREE ...Write Dept 

223 W. Madison St. * 


4736 W. Century Blvd 


ENG-3 
Chicago 6, Illinois 
* Inglewood, Calif. 





MEASUREMENTS’ 


Standard 


SIGNAL GENERATORS 


MODELS 80 AND 80-R 2 TO 475 Mc 


FEATURES: 
Completely self-contained 
Direct reading scales and dials; individually calibrated 
Convenient microvolt and DBM output scales 


Accurate indication of output voltages at all times and at 
all levels 


Low residual FM due to hum and noise 
Provision for external pulse modulation 


Write for Bulletin 





MEASUREMENTS 


A McGraw-Edison Division 








BOONTON, NEW JERSEY 
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New Products 


Manual By-Pass. A 
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Tetion Spiral Cover. 


harnessing 


pro 


Spiral Cover | 


lar 
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Spiral Cove ! 
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open 
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Consistently Uniform Bobbin Cores. 1! 


Two 


Programming 
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RIC 


Al 
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Square D Vertical Action Magnetic Starters Sizes 0,1,2,3,4 and 5 


NLY SQUARE D GIVES YOU ALL 


1 QUICK INSTALLATION! 


No groping or fumbling. Square D gives you lots of 
wiring space, plenty of knockouts, handy and clear- 
ly marked pressure wire connectors. 


2 TOP PERFORMANCE! 


No needless downtime from coil burnout, mechani- 
cal binding, contact freezing. Square D gives you an 
extra-capacity magnet with a tough and cool- 
operating encapsulated coil to handle additional 
poles and interlocks—a guided single moving part 
— big silver cadmium-oxide contacts with strong 
finger springs — arcing yokes on larger sizes. 


3 REAL OVERLOAD PROTECTION! 


No change in trip characteristics because of mis- 
matched parts supplied separately for field assem- 
bly, no distortion of heater in installation. Square D 
gives you melting alloy unit construction—factory- 
assembled and individually tested for bull’s-eye 
accuracy. Also bi-metal and magnetic designs for 
automatic reset or adjustable trip applications. 


SQUARE 


4 EASY INSPECTION 
and MAINTENANCE! 


Nostarter is “maintenance-free.” But Square D makes 
the job easy. Inspection is a breeze. You don’t have 
to remove wiring for contact replacement or take 
the starter out of the enclosure to change coils. 


5 WIDE-RANGE ADAPTABILITY! 


No need for excessive inventories to avoid costly 
waiting for non-standard arrangements. Square D 
provides ‘off-the-shelf’ kits for changing contacts 
and coils, adding pushbuttons, selector switches, 
and up to 4 double-throw auxiliary circuits. 


Send for the COMPLETE-Story! 
s. 


quore D Company, Dept. 20, 





4041 North Richards Street, Milwaukee 12, Wisconsin 
i ir new bulletin with detailed proof that 


y Dest starter investment 
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Now! The FIRST Complete 


MATERIALS 
HANDLING 
HANDBOOK 


84 AUTHORITIES Combine 
The Know-how of Engineering 
and Industry — METHODS, 
SYSTEMS, DATA, DESIGN, 
INSTALLATION, OPERATION, 
AND EQUIPMENT! 


ADY to 


3eTn 


help you cut costs in every phase 
materials handling the 
experience of American engineering 
rganized in 
before approact 
new Handboo 


RE 
f here is 


2 Sir 
€ 


k ex 


1 finished form 


PTABLE 


Handt 


ADA TO ANY INDUSTRIAL SITUATION 


0k ers every bas questior 


sys- 


ateriais 


for greater 





* Editor: HAROLD A. BOLZ, Associate 
Dean, College of Engineering 
The Ohio State University 
& Associate Editor 
GEORGE E.HAGEMANN 

Consulting Engineer 











HOW-TO-DO-IT ILLUSTRATIONS. Hundreds of 
photogr t drawings 


gr 


} a} 


“ge, Ce 


0 pp 
Sponsored by 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS and the 
AMERICAN MATERIAL HANDLING SOCIETY 


CLIP AND MAIL COUPON NOW 
I 


THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 


nsulting Ed 
991 ills $20 


ush copies of the new, a 
sive MATERIALS HANDLING HAND. 


Address 


City Zone State 
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Let HEVI-DUTY Saturable Reactors 


control your 


power requirements 


Hevi-Duty Saturable Reactors are used for the 
manual or automatic control of power to a load. 
Loads such as electrically heated equipment, 
motor starting circuits, test boards and many other 
industrial power uses are ideal applications. 


By changing the magnetic characteristics of the 
reactor core, the impedance can be varied by 
means of a direct current control winding. This 
feature provides 


Stepless control in the AC power circuit. 


A wide range of control with smooth and 
even adjustment over the entire range. 


Small voltage drop in reactor at full satu- 
ration, permits 90% of the line voltage to 
be applied to the load. 


The Hevi-Duty Reactor is a compact unit re- 
quiring a minimum of mounting space and is 
sturdily constructed to give years of dependable 
service. Each reactor is rigidly tested to meet 
or exceed NEMA Standards. If you have a 
Saturable Reactor application, Hevi-Duty engi- 
neers will be glad to design or assist you in 
selecting the proper size for your particular ap- 
plication. For additional information on Hevi- 
Duty Saturable Reactors, write for Bulletin 500 


today 


HEVI-DUTY ELECTRIC COMPANY 


MEAT TREATING BURMACES 


oer 


HEVi=eBUTY ELECTRIC EXCLUSIVELY 


TYPE TRANSFOQ@MERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 











New Products 


Overload Relay 


Versatile Drafting Pen. 


ting pen 
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addition, lettering 


ts permit use of the Grafika 
guide o1 
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of lettering 
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template 


variety types freehand we 
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of line widths from |} 
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HOLOPHANE LINEAR REFRACTOR cama” 








\ 


for Westinghouse Type HUS-Fluorescent 


Street Luminaires 
A new basic concept in street lighting... using established principles of 
prismatic light control to provide highly effective fluorescent illumination with 
very low glare. By test, the veiling glare of these new luminaires 
is only a fraction of that resulting from conventional fluorescent types... 
The advancement in lighting efficiency is noteworthy. Holophane 


Lineor Refractors can increase the amount of useful light directed 


to pavements and sidewalks by over 50%. Write for engineering data. 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 * STREET LIGHTING DEPARTMENT *« NEWARK, OHIO 
THE HOLOPHANE CO.. LTD., 418 KIPLING AVE. S$O., TORONTO 14, ONTARIO 


Copyright 1958, Holophane Compony, Ine. 





New Products 


( 


: Angular Generator. A floor 
* LOW RESISTANCE weceleration and. rat 


~ 


RANGES 
0 to 1,000 microhms 
0 to 10,000 microhms 
0 to 100,000 microhms 


@ Battery or Rectifier-Operated Models 0 to 1 ohm 


@ Completely Self-Contained 


Explosionproof Variable Autoformers 


@ Convenient, One-Man Operation 


; 


-reading instrument 


} 
for 


maintenance 


cts and wind- 


is also most 
es which include 


metal and metal 


IDEAL FOR FIELD OR BENCH USE 
Megger Low Resistance O eter are available 


Three Axis Flight Simulator. | 
| \ I s 





NEW CLAMP DESIGN 

FEATURES ON TEST LEADS 

» Measures accurately to 10 microhms 

- Open, easy-to-read, 3%'’ scale 

» 4 ranges: In addition to the x1 posi- 
tion on the selector switch it multiplies 
scale x10, x100 and x1000 

- Small size—13"' x 6° x7 

- Light weight—only 10 pounds 

- Sturdy carrying case keeps instru- 
ment, leads and prods in one place, 
ready for use. 


M 











JAMES G. BIDDLE CO. vin 


1316 ARCH STREET ¢ PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 


James G. Biddle Co. Name 
1316 Arch St., Phila. 7, Pa. Company 
Please send me Address 
BULLETIN 24-46-EE City Zone State 
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Comparison of SUPERMENDUR and 
SILECTRON at High inductions 
. 400cps Core less and Apparent Core loss 


id ee 


SUPERMENDUR. -4 Mil < 
\_ ieee 
\ 


~ 


\ ~ 
a a 


SUPERMENDUR tare wounp cores 
.--A Real Breakthrough in Miniaturization 


successful development oF ¢t ; 1 cores of 


upermendur represents a giant step in the field of circuit 
miniaturization and simplification. The unique characteris- 
tics of this new rectangular-loop core material in the range 
of induction from 16 to 22 kilogausses permit significant 
weight and size reduction of toroidal transformers and 
magnetic amplifiers 

Supermendur, an oriented cobalt-iron-vanadium alloy, 
combines the high saturation flux density of the cobalt-iron 
alloys with the desired hysteresis loop rectangularity of the 
oriented 50% nickel-irons 

Coercive forces substantially lower than those of previ- 
ously available cobalt-iron alloys are obtained. The lower 
core losses and excitation properties of Supermendur show 
a cecided improvement in high density characteristics com- 
pared with oriented silicon steel, as illustrated by the curves 





IRE SHOW 


NEW YORK 
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partially shown above. Complete curves are available in a 
new Supermendur Bulletin TC-113, available on request. 
Specific advantages of Supermendur cores in toroid 


oo 
ai trans- 


formers are: high operating induction, low core loss, low 
urrent and high permeability at hig 
tic amplifiers or saturable reactors, 
rectangular hysteresis loop, high saturation i 
moderate excitation at high induction. Advantage 
uses are: thin tape, small size and low weight. 
Supermendur is an ideal material for high temperature 
core components, because of its high Curie temperature. 
@ Supermendur is manufactured by Arnold under license 
arrangement with the Western Electric Company. We'll be 
glad to send you additional information or furnish you 
engineering assistance on any of your tape core applications 
if you'll just drop us a line. 


wsw 7026 


Visit us at the HE ARNOLD ENGINEERING (COMPANY 





Main Office & Plant: Marengo, Illinois 


; Repath Pacific Division Plant: 641 Eat 61s? Street, Los Angeles, Calif. 
March 24 through 27 


BOOTH 2201-2205 ~o Boston: 49 Walthon WES aes ei 3450 Wilshire Bivd. 
; — we Fitth Ava. Washington, D.C.: 1001-1 5th St., N.W. 
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MOLDED CASE CIRCUIT BREAKERS 


YOU GET “EXTRA QUALITY 
—AT NO EXTRA COST” 


in Industry's Most Complete 
and Diversified Line 





n ELECTRICAL ENGINEERING whe it to advertise ELECTRICAL ENGINEERING 





From the smallest circuit breakers for lighting circuit 
protection, through I-T-E’s exclusive Cordons—with 
100,000 amp interrupting capacities—to the many 


y 


special-purpose breakers, such as the 400 cycle, 10 


) 
Selective trip breaker designed for Navy use, I-T-E 


molded case circuit breakers constitute industry’s most 
complete line. 

Not only 1e ne the most complete and 
most diversified, but 's famed “extra quality—at 
no extra cost’ 1s built into every product which 
the I-T-E label nd you can depend 
wide network of distributors and 
to give you second-to-none service. 
Breaker Co., Small Air Circuit Breaker 
19th and Hamilton Streets, Philadelphia 30. 


I-T-E CIRCUIT BREAKER COMPANY 


PHILADELPHIA, PENNSYLVANIA 
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ro teal Engineering trectory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 











HILLTOP 7-1874 INTERNATIONAL Consult 
ENGINEERING COMPANY, INC. Z. H. POLACHEK 


. Engineers Registered Patent Attorney 
ALLEN S Investigations—Reports—Design 1234 BROADWAY 
Procurement—Field Engineering (At 3ist St.) 
——— Domestic and Foreign : New York 1. N.Y. 
Box 272 74 New Montgomery St.. PHONE 
LLOYD W. ALLEN LIVERMORE, CALIF Sen Francisco 5, Calif. LO. 5-3088 























BLACK & VEATCH JACKSON & MORELAND. INC. SANDERSON & PORTER 
Consulting Engineers Engineers and Consultants ENGINEERS 


ee te eae Design and Supervision of Construction 
Construction Investigations Valuation DESIGN 
and Rates — : 
CONSTRUCTION 


1800 Meadow Lake Parkway Machine Design—Technica! Publication 


Kansas City | issouri BOSTON NEW YORK 

















OT THE KULJIAN CORPORA 
@p ELECTRICAL TESTING ’ J ou _— SARGENT & LUNDY 
LABORATORIES, INC. 455 structor nts 
WER PLA! ENGINEERS 


2 East End Avenue, New York 21. WN. Y 

sie 140 South Dearborn Street 
anes © Sewiee CHICAGO. ILLINOIS 

1200 NO. BROAD ST., PHILA. 21. PA. 


























TRANSISTOR ENGINEERING PETER F. LOFTUS CORPORATION SLAUGHTER COMPANY 

S. Mo kowits L Grieg N Gottfried Design and Convitiag Engineer MANUFACTURERS OF TEST EQUIPMENT 
Electrica ¢ Mechanica HIGH VOLTAGE INSULATION TESTERS 

P - Structural © Civ POWER SUPPLIES STROBOSCOPES 

. ; Nuclear © Architectura SPECIAL TEST EQUIPMENT FOR 


rch Associates, Inc. ai ENGINEERING AND PRODUCTION 
Street, Nutley, N.] FIRST NATIONAL BANK BUILDING pe ie 
Pittsburgh 22, Penrsylvenio PIQUA 8, OHIO 


sctronic Resea 
st Ce Street. Nutley 

















F. C. TORKELSON CO. 
ELLMANN ENGINEERING CO. MEASUREMENTS 


Designer and Manufacturer of Electrical A McGraw -Edison Div. Industrial Plant Design 


Signals and Fire Alarm Systems RESEARCH & MANUFACTURING 
ENGINEERS 

P.O. Box 3627 Specialist in the Design and 

Washington 7, D.C. , Development of 146 South West Temple 

Electronic Test Instruments 

Soocken, Wl SALT LAKE CITY 1, UTAH 




















HIGHLAND ENGINEERING CO 
(utes tt. Sekned & Gent MINER and MINER The J. G. WHITE 


Development and Manufactur 


a ee Engineering Corporation 
Design—Construction—Reports— 
ee - Appraisals 
) Magnolia St.. estbury, L.I., N.Y. . 
EDgewood 3-2933 Greeley Colorado 80 Broad Street NEW YORK 


Incorporated 
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Generator brushes wearing too fast? 

















Your Pal arionar brush man showed 


this electroplater how to double brush life! 


Brower 
h solv ed tne 


| 


a newly d j 


; 
eveioped 

CLIFF BROWER bs I ; 
National” brush grade the best consultants on any industrial brush problem 

That was five years ago. Since then not one commu- Call your “National” Brush Man today. Or writ 


LLe 


tator has been stoned or turned. Brush wear has been National Carbon Company, Division of Union Carbide 


1 


even, with no selective action or overheating — even Corporation. 30 E. 42nd St.. New York 17. N. Y 


The term N ational N”" and Shield Device, and "Union Carbide’ are registered trade-marks of Union Carbide Corporation Fed-\-i:i1e) = 
NATIONAL CARBON COMPANY - Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 
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Slt areas gists sagas oa 

ap-trap protects circuits in New York’s new Coliseum, with its exhibition 
halls and amphitheatre, against the dggger of heavy short- circuit or fault 
rements. 


currents, regardless of varyi 


Saas QOU Amiptrap 


FOR APPLICATION ON ENTRANCE SWITCHES, 








BUSWAYS, FEEDER SERVICES AND 
CIRCUIT BREAKERS 
ON AC CIRCUITS UP TO 600 VOLTS 
ON DC CIRCUITS UP TO 250 VOLTS 


Positive Protection against Super currents as high 
as 500,000 peak amperes available. 

Built in Ampere Ratings of 600, 800, 1000, 1200, 
1600, 2000, 2500, 3000, 4000, 5000 and 6000. 


Sharp Current Limitation Characteristics for Backup 
Protection of Air Circuit Breakers, Switches, etc. 


Easily Adaptable into Busses, Bus Ducts or Switches. 
Economical in First Cost and Replacement. 


Very Low Watt Loss — Cool Operation. 
Copyright 1957, The Chase-Shawmut Co. 


’ 
- 
fe we Yr. 


480-Amp-trap = = 


THE CHASE-SHAWMUT co. 


374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiary of I-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 


» es y~ 

Ss —— ~ 
5 
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TRADE LITERATURE 


Specialized Products Booklet. “Sky High 
to Ocean Blue,” a 12-page 2-color book 
let, discusses in words and _ illustrations 
the specialized drives and motors engi 
neered and built to the toughest indus 
trial and Government specifications by 
Reliance Electri 
pany. Copies of the booklet, designated 


Bulletin A-240 mas be had free by 


and Engineering Com 


writing to Reliance Electric and 


24701 Euclid 


Powdered Metal Process Booklet. This 
colorful, 16-page booklet in handy poch 
et size shows ow oO ut Precisio 


Powdere: 


AMA Catalog. I} 
ent Ame 


Electro-Magnetic Relay Symposium 
136-page pu tion. “Fift 


Oklahoma 
Okl 


Peracetic Acid and Derivatives Booklet 
Peracetic Acid and 


icals Comp 


30 FE. 42nd St., New York 17, N.Y 


Epoxy Dermatitis Prevention. A 12-page 
booklet cites hazards of epoxy dermatitis 
1 lists 36 specif and practical rules for 
vention. Recommendations are gro 
headings: educatior 
persona 


s¢ ot 


yution t 
POXY Opera 
education 
Company 
Mic 


164 
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GENERAL FF 
MOTORS 


THIS IS A CHALLENGE .. . AC, today, is counted among the leaders in the electronics industry, 
speed to meet vital commitments for our armed forces . .. and for industry, too. 

THIS 1S A SOUND FUTURE... AC, like all General Mctors, is soundly based 
increasing in size each year. Here is security and an opportunity to grow with a growing organizction. 

THIS MAY BE FOR YOU... Read over the product 

below. There are opportunities today with the engineering groups working on each one of these items. 
AC is now looking for experienced men who hold degrees in mechanical or electrical engineering. If 
from 3 to 10 years’ technical experience in one of these fields, and the idea of working with AC’s Milwaukee 
group appeals to you, write Mr. Cecil Sundeen, Supervisor of Technical Employment, Dept. B, in care of AC... 


the Electronics Division of General Motors, 1925 E. Kenilworth, Milwaukee 1, Wisconsin. 


THE ELECTRONICS OF VISION OF GENERAL MOTORS 
Milwaukee 1, Wisconsin 
Afterburner Fuel Controls « Bombing Navigational Computers « Emergency Fue! Controls « Gun-Bomb-Rocket Sights « Gyro-Accelerometers « Gyroscopes 


Inertial Guidance Systems « Manifoid Air Pressure Regulators « Speed Sensitive Switches « Speed Sensors « Three-Way Selector Valves « Torquemeters 
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Trade Literature 


( 


Millisecond Operations Recorder Des 
cribed. Catalog 74/4 escribe the 
Millisecond Operat s Re ( \IOR 


“« 


e ot 


Anti-Oxidant Compound Bulletin 
pau et Hil 


Automation Controls Catalog. A 


Aut ’ ( 


HALT --Who Goes There? 


This lonely DEW Line outpost may someday mean the difference 
between life and death for millions of Americans. It is a 

sentinel of freedom, probing the sky with unblinking eyes, 

ready to give instant alert to our Air Defense Command. 


\ve Gle 


Relay Catalog 


One of history's most notable defense undertakings, the DEW 
Line stretches 3000 miles across the frozen north. Each N.Y 
radar site is linked with others in the chain through Lenkurt 
single-sideband carrier equipment which ‘‘channelizes’’ many 
types of information for radio transmission. Lenkurt carrier, 
with such features as carrier frequency transfer and 

advanced miniaturization techniques, provides a maximum of 
system flexibility at a minimum unit cost per channel. 


Printed Circuits Etching Process. \ 


Lenkurt is a specialist in communications systems for public 
and private use, for commercial and government installations. 
The company's unique experience and facilities give it a ag pony. anemones es 
decisive advantage in solving many types of communications P, 

problems, including yours. 


ELECTRIC 
San Carlos, Calif. * Mexico, D.F. * Vancouver, B.C. 


c Lenkurt products are distributed to public utilities by ZIT IWRMITISL US 
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bamfer, cut off, 5 h. 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST... AT LOW COST... DEPENDABLY 


Vulcanized Fibre is a wonderful ma- 
u know where to use it and 

it. We suggest on many 

it's best to do the fabrication 

rming in C-D-F’s shops. Why? 
Because C-D-F knows how. Since 1895 
the company has put fibre to work in 
everything from buggy axle bushings 
to metal clad radio parts. The handling 
of thousands of set-ups for high speed, 
low cost production runs gives C -D-F 
an “experience bank” to draw from. 
Shop wealth of 
short cuts, little tricks that result in 
They know the 


material and its peculiarities. 


supervisors have a 


lower prices for you 


TOUGH, RESILIENT, STRONG 
How long has it been since you ex- 
amined the unique properties and wide 
range of C-D-F fibre grades? Vulcan- 
ized Fibre is arc resistant, mechanic- 


1958 


\PARCH 


inum. Repeated moisten- 


in forming insignifi- 


possible. Special grades are more easily 
developed. A good example is C-D-F 
Abrasive Fibre. a medium density fibre 
with excellent resin and grit adhesion, 
now widely used for abrasive discs. 
A BIG, RELIABLE SOURCE 
C-D-F does business with the largest 


@ CONTINENTAL 


fibre in the world This meat 

deliveries good rices, Treila 

Yo Io9] 
Vu Udi 


a C-D-F 


ucts for every new customer 
with a 
man who knows how to g1 


most value in Diamond Vulcanized 


Fibre. If you want to improve design, 


pil’ n, 
use Diamond Fibre 
of C-D-F. Write for 


- > . 
samples, or send us 


+ lef re ; r " - 
simplify purchasing. speed production 


’ tr 
quotation. 
i 


-DIAMOND FIBRE 


A SUBSIDIARY OF THE —A@ere4/ COMPANY, INC. 


NEWARK 86 


NG 
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ENGINEERS... 


cross new frontiers 


- in system electronics at 


The Garrett Corporation 


iit es 


At 


Increased activity in the design and 


production of system electronics units 


ike the one illustrated above has cre- 


ited openings 


for engineers in the 


following areas: 


ELECTRONIC AND AIR DATA SYSTEMS 


Required are men of project engi- 


neering capabilities to participate in 


» design and development of com- 


plete electronic control and air data 
systems tor use in current and future 


Also 


required are development and design 


high pertormance aircrait. 


ngineers with specialized experience 
in servo-mechanisms, circuit and ana- 


log computer design utilizing vacuum 


ubes, transistors, and magneti 


, 
amplihers 


SERVO-MECHANISMS AND ELECTRO-MAGNETICS 


Work includes the design and devel- 


pment of magnetic amplifier control 
id integration of 


finished 


compo- 
systems 


SeTVO 


] 


id pertormance 
ild be helpful. Com- 


eer 


ro 


ing knowledge of 


theory and tamiliarit 


familiarity with 
and methods employed in 


) f t 


the design of magne 


requirea 


FLIGHT INSTRUMENTS AND TRANSDUCER 
DEVELOPMENT Requires engineers cap 
able of 


preliminary design and 


analyzing performance during 
able to 


prepare proposals and reports. Expe 


THE 


9851 
DIVISIONS 


S. SEPULVEDA BLVO 


rience with sensitive aircraft instru- 


ments, servos, gyros, auto pilots and 


is desirable 


t controls 


FLIGHT INSTRUMENTS DESIGN Requires 


skilled with the drafting 


engineers 


/ 


and of light mechanisms for 


design 


production in which low friction, 
f effects 


compensation of thermo expansion 


freedom from vibration and 


are important. These mechanisms 


frequently involve instruments, bear- 


gears, bellows, diaphragms, 
meters, linkages and 


small electric motors 


HIGH FREQUENCY MOTORS, GENERATORS, 
CONTROLS Requires electrical design 
BSEE or equivalent 


interested in high frequency 


engineers with 


motors, 


generators and 


associated controls 
Experience in the field of aircraft 


generators, 


-d, high 


servo-motors 
frequency 
machine tool motors helpful. The field 
of power s and utilization equip- 


aircraft and missiles 


ment on modern 


provides exe ellent opportunities 


Send 
experience today to: 


Mr. G. D. Bradley 


resume of education and 


CORPORATION 


AIRESEARCH MANUFACTURING. LOS ANGELES @ AIRESEARCH MANUFACTURING. PHOENIX 


AIRESEARCH INDUSTRIAL @ REX #@ AERO ENGINEERING 


AIRSUPPLY @ AIR CRUISERS @¢ AIRESEARCH AVIATION SERVICE 


Ple ¢ ELE 


TRI 


{1 ENGINEERING 


LOS ANGELES 45. CALIFORNIA 





Trade Literature 


Conti 


Vacuum 


Calculator 


Humidity-Temperature 


Catalog 


Aluminum 


\ 
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Substation 


ELECTRICAL 


Instrumentation 


brochure 


ENGINEERING 





tH a 




















TT] 














| 
Yd)d))DDD 


UH 


(TTI 


im 


im 
HT 





A TRANFO-UNIT COSTS NO MORE 


It's neat, compact and tres apc self-contained—a_ prac- It comes complete . . . that saves extra engineering. It’s deliv- 
tical, economical way to bring in your electric power at the ered in one piece . . . that saves installation labor. 
low-cost higher voltage. You get the transformer, primary For supermarkets, schools, office buildings, factories and 
disconnect, and secondary protective devices all included in many other applications, the I-T-E Tranfo-Unit is ideal. 
one neat, safe package. Available in a wide range of capacity ratings. Get all the 
The I-T-E Tranfo-Unit costs no more than hodgepodge facts now. Write I-T-E Circuit Breaker Company, Trans- 
arrangements of assorted gear. But it’s so much more satis- former & Rectifier Division, 19th & Hamilton Sts., Phila- 
factory. You place one order . . . that saves time and trouble. delphia 30, Pa. 


y, =~ 
(TP) I-T-E CIRCUIT BREAKER COMPANY 
\ ] PHILADELPHIA, PENNSYLVANIA 
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SOLID STATE PHYSICIST 


B.S., M.S. or Ph.D. in Physics. T: 


| 
> GO 


research into the properties and applic: 


tions of vacuum ev 


ELECTRONIC ENGINEER 
M.S. or Ph.D 


in Mathematics or Ele 


trical Network Theory. Actual expen 


RESEARCH ENGINEER 
or M.S. in Ele 


trical Engineering or 


i in UHF or VHI 


initiate and 


B.S 


Ing design of 


ree Or more - 


icrowave, Waveguide, 


TRANSISTOR DEVELOPMENT 
PHYSICIST 


B.S., M.S. or Ph.D. in I 





ambitious? 


OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 
in the field of high perme- 
ability magnetics, we are 
expanding our creative 
engineering leadership. 
These “threshold to 
management” positions 
for which we need 


ELECTRICAL AND 
ELECTRONIC ENGINEERS 


Choose your own avenue 
of development or appli- 
cation work in instrumen- 


are 


tation, magnetic circuitry 
and magnetic materials. 

If you can qualify for a 
send 


experience summary to 


really bright future, 


Mr. Keith Krewson, Mgr. of Personnel 


Te 
MAGNETICS inc. 
_Sae 


BUTLER 2, PA. 


(near metropolitan Pittsburgh) 





SOA 


WE CARRY IN STOCK ALL SIZES, 
ALL SHAPES, ALL GRADES 


ALNICO PERMANENT 


MAGNETS 


IN EXPERIMENTAL OR 
PRODUCTION QUANTITIES 


24-HOUR DELIVERY! 


PERMAG SERVICES INCLUDE: 


* PRECISION 
GRINDING 


+ ENGINEERING 


+ PRECISION 
CUTTING 


PERMAG 


CORP. 





Please 


+ MAGNETIZING 


210 TAAFFE PLACE, BROOKLYN 5, N.Y. 





ELECTRI( 


ATTENTION 


DISTRIBUTION 
ENGINEERS 


leading manufacturer in the electrical 
field is seeking men who cre interested 
in a position requiring genuine responsi- 


bility, imagination and know-how. 


graduate electrical 
vs as application 


We are looking for 

engineers to represent 
engineers in the field. Requirements are 
that you be between 29 and 40 years of 
age and have had five years of engineering 
and construction experience with a power 
compony. This is not o sales job, but your 
responsibilities will require extensive travel 
Starting salary is $8,000.00 to $10,000.00 
per year plus expenses. This includes what- 
period is necessary to thor- 
you line of 
products. The position of application engi- 
in addition to its 


ever training 
oughly acquaint with our 
neer, ntrinsic value and 


importance, is one from which substantial 
further benefits can be realized. If you feel 
that your background might qualify you for 
such a position, and if you desire a future 
that offers security together with increasing 
opportunity, 


and 


send details of background 


experience together with a recent 


photo to 
BOX +604 
ELECTRICAL ENGINEERING 
33 West 39 Street 
New York 18, N. Y 
be kept 


All information will strictly confidential 


1 ENGINEERING wher 








BIBLIOGRAPHY 
ON WATTHOUR 
METERS 
November 1957 


Publication S-100 is a bibli- 
ography of approximately 
1,000 references of stand- 
ards, text books, and peri- 
odicals. The 63-page com- 
pilation was assembled by 
members of the AIEE Sub- 
committee on Watthour 
Meters of the AIEE Indicat- 
ing and Integrating Instru- 
ments Committee, assisted 
by G. A. Palmer represent- 
ing EII and AEIC. The price 
is $3.00. Request from the 
Order Department, 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 
33 West 39th Street. 
New York 18, N. Y. 
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| ENGINEERING SOCIETIES | 2-0 2 = 
>, PERSONNEL SERVICE, INC.) 


(Agency) 


Son Francisco 


8 West 40th St 4 Randolph St Farnsworth Ave. 


S S New York Chicago Detroit 


PEACHINE PERSONNEI 
This placement service is sponsored by mailing ond the return of the application Ek : = 
the Four Founder Societies for its members Two weekly bulletins of engineering po 
Why not moke use of it? It is operated os titions open, one covering positions on the 
G@ nonprofit organization Applicants f Pacific Coost ond the other covering Mid- 
ploced os o result of these listings, ogree western ond Eost Coost positions, ore pub- 
to poy o ct the rotes sted by the shec onc eoch bulletin is avcoileble to 
Service. All replies d be addressed to members ct o subscription rate of $3.50 per 


the key numbers indicated and mo to quarter or $12.00 per onnum, and non- 


to 
the New York office. Please enclose six members ct $4:50 per quorter or $14.00 


cents m postege to cover the cost of per onnum 











Men Available 


‘ 


E-O44 
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Personnel Service, Inc. 
THERMAL EVALUATION OF 
INSULATING MATERIALS 


‘June 1954) 


DESIGN ENGINEER 
MES ck 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
ES ENGINEERS \ oe Baste BS se Mic 9 lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 
stability of both the newer 
ENGINEERS ent Engineer, ele and the older materials 

: prediec should develop, and even- 
| tually make possible the ra- 
gps kd ; Se. ee ee eee tional revision of AIEE Stand- 
: ard Number | on a sound 
basis. 


Me 


The 72-page printed pub- 
lication contains 16 papers 
| and discussions, presented at 
SALES ENGINEERS. electrica sates. for | | the 1954 AIEE Winter Gen- 


$15.0 00 a year. Location, New England. Salary open. Location, age ‘in ind | | eral Meeting. 
W -5760 ier A ; —y 


cuperience. Should ‘be adept at packaging, DEVELOPMENT ENGINEERS t-Missil | Publication S-61 is available 
experien nou a pt at t 1 Electrica by Mechanica : ‘ raduates 

ee ee oe Go ae eae 8 rienced, wit ) at the price of $1.50 to mem- 
how components shou placed on chassis o o* sIving. instrumentation, electronics, | | bers and nonmembers. Send 


rinted ircul Oat S oO dé at ' . } . 3 7 matic d a " . } 
Location, Long Island 576 be able to prepare and deal with normal electre | orders to: 
nechanica 

FLECTRONIC ENGINEER sss for the Irpose oO ng and adjust | 

sign and development§ experience liters sile or Stat { ht tests dea nate ane 

cults, guinted circuits, etc. Salary, $1000 & living. Salaries: Recent graduétes, $0000 a yen Order Department 

year. Location, Queens New or} 577 thr to fix s experience $7200-$8400 a 
Relocation cost 


SALES TRAINING DIRECTOR, 28-35, engi and placement fees paid by emplover. Security AMERICAN INSTITUTE OF 


neering degree, with two to three years’ instruc clearance required ocauion, California, north 
tion experience and additional industrial experi ern valley area tobed | ELECTRICAL ENGINEERS 
ence in test training, sales and promotional work | 


covering electrical instruments controls and INSTRUCTOR OR ASSISTANT PROFESSOR 
components. Salary, $7500-$9000 a year. Loca 3S ; 


or M.S.E.E. Will teach elementary cir | 
tion, northern New Jersey. W-5777 ; tect i} 33 West 39th Street 


cuitry and general mathematics and other 
nical courses. Appointment June 1, 1958. Con { Ne 
i w York 18, N. Y 
PRODUCTION MANAGER, graduate electrical tract on ten-month basis with opportunity for . . ‘2 
or mechanical, for small plant division of large summer employment Salarv $6000 for ten 
corporation, 35-50, experienced in electronics months. Location, central Indiana. C-6630 
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Do you worry 
WHILE YOU’RE AT LUNCH? 


‘re figuring costs of that new power 

tion system — either in an old 

jing or that new one you're planning 

— here’s one way to help you keep costs 

down and assure you of dependable serv- 

ice — specify and use Rockbestos A.V.C 

(Asbestos, Varnished Cambric insulated) 

Interiocked Armored Cable.* Here’s how 

@ You save important dollars by eliminat 

ing the need for costly conduit or ducts 

@ it cuts installation time and permits 
quick, easy repairs. 








about power distribution costs 


@ It can be insta 
walls, beams o 


@ it's easily installed on 
beneath the ceiling 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, | NEW YO LEVEL DETRO CHICAGO, PITTSBURGH, 
CONNECTICUT 


ors are standard N.E.C. Type AVA power cables 


ROCKBESTOS 


interlocked 
Armored Cable 


For New Buildings, Expanding Existing Cirevits, Relocating Old Circuits 
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OMPany 


ELECTRIC 


PRIMARY UNIT SUBSTATIONS 





Winning Value Recognition 
All Over the Map 


Look around you today. You will see more I-T-E 
PRIMARY UNIT SUBSTATIONS going into serv- 
ice everywhere—in places where orders are placed 
after careful evaluation of several different makes. 
The growing trend toward I-T-E substations reflects 
the response of shrewd buyers to I-T-E’s standing 
policy of giving more value for no more money. I-T-E 
engineers work with you in the planning stage... 
custom design the station to meet your particular 


requirements... skillfully arrange I-T-E’s quality 


components into an efficient unit that gives you the 
] t he minim + nt 
maximum value for the minimum investment 
ke deliveries to meet ' - net tio ~hedule 
make déliveries to meet vour construction schedules. 
Make I-T-E your dependable, single source for 


complete PRIMARY UNIT SUBSTATIONS 


For information, write I-T-E Circuit Breaker Com- 
pany, Switchgear Division, 19th & Hamilton Sts., 
Philadelphia 30, Pa. In Canada, Eastern Power 


Devices Ltd., Port Credit, Ontario. 


PHILADELPHIA, PENNSYLVANIA 


‘HF I-T-E CIRCUIT BREAKER COMPANY 
\ J 
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CLASSIFIED ADVERTISING 


For help and situations wanted, $2.00 per 
mum 5 maximum 30 lines. Sale and purchase 
of used machinery, etc $2.50 per line, not avail- 
able to dealers. Address orders to: Classified Section 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y 


ne. min- 


lines 


When 
to box 
ING 
NY 


answering an advertisement end all replies 
number specified, c o ELECTRICAL ENGINEER 
6th Floor, 33 West 39th Street, New York 18 


unless other oddress is give 





Positions Open 


FESSOR OF ELFCTRICAI ENGINEER 


Shouk 


ENGINEER—I 
elec 


Ex 


ASSIST AN TSHIPS 
Sout 


ASSISTAN I 
H PH.D 


H-$12.000 witt 


ASSOCIATE PROFFE 
€ graduate prog 1. I 


researe Idea 


SSORS 


30x Olf 


ASSISTANT OR 
ELECT RICAI 


raduate co 


ASSOCIATE PROFESSOR OF 
ENGINEERING, ¢ teach 
co} 


inses in 


un 
M.S 
salary six to nine thousand 
Iwo thousand 

Engineet ng I 

Clara, Californiz 


j cations 
nimum 
montns 
Dean of 


Clara, Santa 


INSTRUCTORS AND RESEARCH ENGI 
NEERS to work for D.Sc. at ty of 
Mexico. Large graduate 


Univers New 

program assures variet 

avi Electrical Eng 

eering Department, University of Ne Mexic 
New Mexico 


\ iquerg uc 


available courses. Chairman 


(.ENERAL ELECTRIC 
IRONICS CENTER at (¢ 


x perienced 


ADVANCED ELF¢ 


ornell Univer has 


ypenings for electron en neers 


560A Please ELEC 


TRI¢ 
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MISIS 
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Rese 
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NGINEERS 
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INEERS—I 


CORPORATION 


LOFTUS 


Bu I ¥ 22 


Collect: EX 
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ILLINOIS 


ELECTRONICS ENGINEER se 


FLEC TRI 
DRAWING 


SCIENCE 
COLLEGI 


CITY 


positic 


THE 


Rank 


and 
“Add 
CCNY, EE 


study 


ELEC 
Plant 


rRI¢ 


locat 


excelient opy 


ginee! ry 
and)» = exper 
maintenance 


tation 


Pret 
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RADIO AND RADAR 
ANTENNAS AND PROPAGATION 
ELECTRONIC COMPONENTS 
INSTRUMENTATION 
MICROWAVES 

CONTROL SYSTEMS 


Some advantages of employment at AR 
MOUR RESEARCH include tuition free 
graduate study, generous relocation allow 
ance, as well as competitive salaries and 
excellent facilities. For descriptive 
terial regarding our operations and tech- 
nical application form, write to: 


ma 


A. J. PANERAL 
ARMOUR RESEARCH 
FOUNDATION 
of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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QUALITY in 
Fuse Links 





to give you positive 
protection... 
close coordination 








Controlled manufacture and rigorous testing 
provide maximum service continuity 













Quality control in KEARNEY Fuse 
Links starts with design...and con- 
tinues through careful selection of mate- 
rials, precision parts manufacture, expert 
assembly and strictest inspection and 
testing. The end result is dependable 
protection...uniformity that guarantees 
all Fuse Links of the same rating will 


perform exactly alike. 


ALL KEARNEY Fuse Links feature 
low temperature operation. Pure tin 
elements or low melting point solder, 
selected for proper strength and melting 
temperature for each current rating, 
keep temperatures inside the cutout tube 
well below charring point. This provides 
accurate, positive arc clearance even 
after long periods of overload. 


Take care of your requirements in Spe- 
cialized and Standard Fuse Links with 
KEARNEY. Contact your KEARNEY 


Representative. 


JAMES R. KEARNEY CORPORATION ~- 4224-42 Clayton Avenue « St. Louis 10, Mo. 





FOR BETTER CONSTRUCTION—SAFER MAINTENANCE 


Specify Kearney Products 





Plants at: ST. LOUIS « FAYETTEVILLE, ARKANSAS « SHENANDOAH & CLARINDA, IOWA ¢ GUELPH, ONTARIO, CANADA 
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IN ADVANCED MILITARY | "00°28. °.0% 
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ot Moorestown, N.J at Princeton, N.J 
1. ELECTRONIC DESIGN MANAGER 4. COMPUTER RESEARCH SPECIALISTS 
2. RADAR PROJECT SUPERVISOR at Camden, N.J 
3. TRANSMITTER DEVELOPMENT 5. INFRA-RED SYSTEMS LEADER 
ENGINEER 6. COMMUNICATIONS PROJECT LEADER 
All of highest importance to national security. 
Starting salaries: non-managerial to $15,000... managerial open. 


Seven locations... all with projects that will contribute to your professional advancement 
Well-rounded, liberal RCA benefit program. 


PLUS THESE OTHER FIELDS OF ENGINEERING NOW OPEN AT RCA 
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Welding Supplies and Accessories Catalog 
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Design and Development | \ 48-page catalog on supplies and acce 
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sories for gas and arc welding is 


available. Presented in this catalog, whic! 
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g allovs ackso and Airco rotective 
LOCATION  (C—Camden,N.J. L—West Los Angeles, Calif, M—Moorestown, NJ. a ee ae Tack 
CODE: N—New York, N.Y. P—Princeton,NJ. T—Tueson, Ariz. W—White Sands, N.M. son electrode holders and cable connectors 


weld cleaning tools, twin and single 


FOR INTERVIEW WITH ENGINEERING MANAGEMENT TI; hoses, and many other items. For you 





copy of this new welding supplies 


Call collect or send resume: accessories catalog, write Air Reduction 


Sales Company, a Division of Air Reduc 
For Camden, Princeton or Tucson Positions— For New York Positions— tion Co., Inc., 150 E. 42nd St., New York 


17, N. Y. Specify form ADC 848B. 
To: Mr. F. T. Flanagan, RCA, Dept. X- 3C To: Mr. E. Baggett, RCA, Dept. X-3C . ; 


Bidg. 10-1, Camden 2, N.J.—WOodlawn 6-3300 | 75 Varick St., N.Y. 13, N.Y. —CAnal 6-4080 








For Moorestown or White Sands Positions— For West Los Angeles Positions— 1958 T oe Data Chart. A 4-pag: 
To: Mr. R. W. Stephens, RCA, Dept. X-3C 5 


transistor ad 
11819 W. Olympic Bivd., Los Angeles 64, Calif. 
Moorestawn, N.J.—BElmont 5-5000 BRadshaw 2-884]! 


ita chart has been complet 


To: Mr. D. D. Brown, RCA, Dept. X-3C 
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RADIO CORPORATION of AMERICA Ne ae RR AOE 
DEFENSE ELECTRONIC PRODUCTS a copy of this brochure, write to Kahl 
Engineering Company, 1313 Seventh St 
North Bergen, N. |] 


Copyright 1958. Radio Corporation of America 
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Something of 
unusual interest 
is happening 
in 
, RCA 
COMMERCIAL 








x 
RCA has immediate openings 
ir research and developmer 
engineers wh are cna nged 

DY tine iInigue pr 
! inique { 
commercial electronic sys- 
tems. You will find diversified 
WOrk In microwave andr t 
ommunications, digital com- 
puters, broadcast studio equip- 
ments, transmitters, antenna 
design, closed circuit TV, and 
electronic packaging. Of par- 
ticular interest are positions 
for senior engineer r 
Vanced microwave and general 
circuitry 
Join the imaginative, 
creative men already 
, b 


probing deeply into this 


field With an elec- F > 
tronics pioneer @&* — Ye) 


and leader! 
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io¢ ge dent , 
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call colle r send , 


Mr. F.T. Flanagan, RCA, Dept. 2¢.8¢ 
Bidg. 10-1, Camden 2, N.J. 
WOodiawn 6-3300 
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CONTROL ENGINEERS 


(Electric « Servo « Valves) 


Move into Large Rocket Engineering 
and put yourself way ahead in your field 


fo 


Help us to automate millions of horsepower designed into 
et-size package—the High-Thrust Rocket Engine. Here are the 
fields : 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. Youll cover all aspects of circuitry, 
deal with every branch of weapons systems. 

Servo-mechanisms offer a broad spectrum —electronic, pneu- 
matic, mechanical, hydraulic. Your analytical ability will be at 
4 premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 

| be f 


Hey ~% set “cri ’ ' ~ a | >  SEIf? 
efficiency, heat, cold, G, vibration etc. You’l ree of routine 


details, able to apply your training and experience toward a high 
level of professional growth. 
Valves run to 6” diam. and up, with very high pressures and 
flow rates, extremely rapid action, temperatures down to —300°F 
This is where the real advanced work in controls is being done 
Join the trailbreakers. Write, giving your background: A. W 
Jamieson, Engineering Personnel Dept. EE-3, 6633 Canoga 


Avenue, Canoga Park, California 


ROCKETDYNE f2 


BUILDERS OF POWER FOR OUTER SPA 
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scientists and engineers 
NUCLEAR CAREERS NOW 


in worldwide reactor program 


Openings at all experience levels 


Reactor shielding: Advan 
Reactor core: - ' 
Systems analysis: Incl 
: se ; heat transfer, thermal 
ANALYTICAL Heat transfer: |) ‘t analy 
modynamics of fluid flow. 
ngs aiso in preliminary analysis, reactor perati 


integrated areas. Degree essential. Experience as required. 


Metallurgists: R. & D. ont 
evaluation of u ium ar 
fabrication development 
Engineers — ME & ChemE: 
DEVELOPNIENTAL Devise expe 


n fluid 





heavy) and g 


Electrical: O 
components. 
Process systems & equipment: | 
transfe equipment 


DESIGN Process instrumentation: React 
Facilities — mechanical systems: 0 
cial atmospheric cont sf I 
mechanical design, special handlir 
Machine design: Heavy 


ex] shie 


verime lead 


lesign expe ence essential. 


Reactor core components: 


assemblies, grid plates, « 


Other opportunities in: 
ntal, Solid State Physics, High Temperature 


y, Health Physics, Materials Research 


New programs add to years-ahead backlog 


Atomics International has built and is operating two power reactors—the Sodium Reactor 
Experiment and the Organic Moderated Reactor Experiment. Central station power plants 
based on these reactor concepts are in the planning stages right now. In addition, AI has 
just begun an advanced power reactor study for Southwest Atomic Energy Associates, a 
group of 15 investor-owned utility companies. 

AI is expanding overseas operations. With 5 foreign reactors already in operation or 
being built, AI recently signed agreements with ASEA of Sweden, which has offices in 
50 countries, and DEMAG of West Germany, with whom AI formed the new company, 
INTERATOM, in Duisburg, West Germany. 

Write today for more details about exciting career opportunities at AI. 


Mr. E. C. Newton, Personnel Office, Atomics International 
21600 Vanowen Street, Canoga Park, California 
(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


DIvIs OF TH AMERICAN AVIATION nw C. 
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you can help missiles ‘think’ better! 
nprany ied pened ue mae | 


This Tl-transistorized telemetering system is more a “talker” than 


educate” America’s missiles. You will be applying a thinker.” It provides four times the radiated power in a smaller 

latest techniques and newest semiconductor devices \ package than comparable vacuum tube systems. Not “frozen” to old 

in Texas Instruments plants equipped to build com- design standards, it is almost completely transistorized and is com- 

ponents and complete systems without subcontract- 4 pletely electronic with no moving parts...a typical example of 
oT Texas Instruments poli f advan tem n 

ing telemetering infrared radar, sonar and Hl re policy of advanced syste aie nei 


many other systems from research through devel- 











opment to manufacturing 
ELECTRONIC AND ELECTROMECHANICAL APPARATUS — Radar, sonar, infrored, 
You will push bevond existing limitations into new navigation, magnetics, telemetering, communications, computers, transformers. 


- Write R. E. Houston. 
concepts and new products. At TI, this pioneering is pita 


appr yach has been so succ essful the company has SEMICONDUCTORS AND OTHER COMPONENTS — Transistors, tronsistor circuits, 
+ Or diodes, rectifiers, tors, tors, test t h y Writ 
grown 20-fold in the last 10 years to a current $70 ne panes ors, resisters, capacitors, tes? equipment, mechanization. Write 
million volume a growth accelerated by recog- 
1 ] 4 : | + RESEARCH — PhD level for research: semiconductor materials and devices, 
nition of individual achievement a growth you 


noise, surface, ferromagnetics, infrared, microwaves, magnetics, radiation 
can share. { damage, high speed data reduction, etc. MANUFACTURING — Engineers for 
production, planning, purchasing, cost analysis, etc. Write A. E. Prescott. 


And you will work at a plant within the city but 


away from downtown traffic live within 15 min- e 
utes of your work or your play — year-around recre- TE XAS | NSTRUMENTS 
ational, amusement and cultural activities. INCORPORATED 











® 6000 LEMMON AVENUE DALLAS 9. TEXAS 


a ELECTRICAL ENGINEERING 





INDEX TO 


AC, The Electronics Division, General Motors Corp 45A 
Acme Electric Corp. 27A 
AIEE Special Publications SOA, 52A, 62A 
Alexander Hamilton Institute 

Allen-Bradley Co. 

AMP, Inc. 

Armour Research Foundation of Illinois Institute of Technology 

Arnold Enginecring Co., The 

Atomics International, A Division of North American Aviation, Inc 
Automatic Switch Co. 


Bausch & Lomb Optical Co. 
Bell Telephone Laboratories 
Biddle Co., James G. 
Bussmann Manufacturing Co. 


Chase-Showmut Co., The 

Classified Advertising 

Continentcl-Diamond Fibre Corp., A Subsidiary of the 
Budd Cc., Inc 

Control, A Division of Magnetics, Inc. 


Dossert Manufacturing Corp. 


Eitel-McCullouch, Inc. 
Electrovert, Inc 


Flint Steel Corp 


G & W Electric Specialty Co 14A 
Gai-Tronics Corp. 26A 
Gorrett Corp., The 48A 
General Electric Co. 4th cover 
General Radio Co 3d cover 
Glass Reinforced Plastics Corp 24A 


Hevi Duty Electric Co 36A 
Holophane Co., Inc. 37A 
Hughes Aircraft Co. 29A 
Hughes Research & Development Laborotories 50A 


1-T-E Circuit Breaker Co., Small Air Circuit Breaker Division 40A-41A 
1-T-E Circuit Breaker Co., Switchgear Division 54A-55A 
1-T-E Circuit Breaker Co., Transformer and Rectifier Division 49A 


ADVERTISERS 


Kearney Corp., James R. sian re ae 
Knopp, Inc. : ‘ 18A 
Kuhiman Electric Co. 2d cover 


Lenkurt Electric Co. 46A 


Magnetic Metals Co. 
Magnetics, Inc. , 64A 
Measurements Corp. 


National Carbon Co., A Division of Union Carbide Corp. 
National Electric Coil Co. 

Natvor Corp. 

Newark Electric Co. 

North American Aviation, Inc. 


Ohio Brass Co. 

Ohmite Manufacturing Co. 

Okonite Co., The 

Oldsmobile Division, General Motors Corp 


Permag Corp. 

Personnel Service 

Precision Transformer Corp 
Professional Engineering Directory 


Radio Corporation of America 

Radio Engineering Products Ltd. 

Rockbestos Products Corp. 

Rocketdyne, A Division of North American Aviation 
Roebling’s Sons Corp., John A 

Rome Cable Corp. 

Ronald Press Co., The 


S & C Electric Co 

Secheron Works Co. 

Silicones Division, Union Carbide Corp 
Sorgel Electric Co 

Southern States Equipment Corp 
Squore D Co. 


Texas Instruments, Inc. 
Trans World Airlines 


Union Carbide Corp. 





TECHNICAL SALES 
ELECTRONICS 


A high caliber technical salesman with wide ac- 
quaintanceship in the electronic equipment and 
components industries and with a substantial back- 
ground in electronic products application is needed 
by a first line Company manufacturing semi-con- 
ductor material. 

This man must have demonstrated his ability to sell 
effectively and must possess initiative and drive to 
sell the output of a small manufacturing division, 
largely through his own individual effort. Travel 
necessary 

Salary plus incentives will be provided to make this 
a lucrative position for the right man in this growth 
situation. 

Send resume with complete personal data, educa- 
tion, sales experience and salary requirements in 
complete confidence to: 


Box 613 
ELECTRICAL ENGINEERING 
33 W. 39th Street 
New York 18, N. Y. 


ST 
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LONG RANGE EXPANSION 
IN NON-MILITARY RESEARCH 


Typical Positions 
Elk ctru al Engine er intereste d in the 
pilot operation of new experimental devices to make 
ind process optical materials 
Electronic Designers 


ind the applications of electronics to optical instru- 


de Sign anda 


interested in photoelectronics 


mentation 


Personnel Department 
BAUSCH & LOMB OPTICAL CO. 
Rochester 2, New York 
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POWER SUPPLY FOR 
RESISTANCE WELDING MACHINES 


S-45 (April 1952) is a report of the AIEE Subcommittee on 
Power Supply for Resistance Welding Machines. It is 
recognized that the installation and use of any resistance 
welding process vitally concerns not only the industrialist 
requiring the process but also the welding machine manu- 
facturer. and the utility supplying the electric power as 
well. The committee has in this report brought together 
much pertinent data from the knowledge, literature, and 
experience in all these fields. Price: $1.00. Available from 
Order Department, 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street, New York 18, N. Y. 
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“The Cradleclip wiring system 
ls saving us time and money... 
it’s fast, efficient and provides a 
well-engineered appearance.” 


States Mr. Millard D. Shriver, Vice- 
President-Assistant to the President, 


Panellit, inc., Skokie, Mlinois. 
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01, Cou t, inc, Skokie, Minos 

- one of the nation’s lecding designers, engi- 
neers ond fabricators of complete informction 
¢ ‘ : systems for industry. Typico!l Ponellit control 





system shown cb 


put “cradleclips” to work for you too... they will 
cut your wiring time by at least 52%! 
SY cradleciip. 


pony has learned how this system will quickly and easily . 
TRADEMARK 


FOR SUPPORTED WIRING 


Since the introduction of "Cradleclips,”” company after com- 


WIRING SYSTEM 


solve their harnessing problems. The “Cradleclip" wiring 


FOR UNSUPPORTED WIRING 


110 


system consists of a series of Cradles and Binders, moulded 
of tough nylon, and a series of Extensible Clips, moulded 


from strong, rugged, flexible neoprene, to hold the cables 





securely without damage. Sizes available to meet the re- 


quirements of cable groupings having a diameter of % inch 


to 2% inch. Applicable under all climatic conditions. ‘'Cradle- 
clips’ provide a simplified, high-speed, wiring system that is 
neat and compact in appeorance wiring changes or 
additions can be made with extreme ease and, best of all, 
“Cradleclips” will reduce wiring costs and speed up produc- 


tion... takes only 5 seconds per fixing point 


The above components are used 
for supported wiring you 
simply attach the cradle to the 
pane! board, place the cables 
in the cradle and hook on a clip 


of the required size. 





The above components are used 
for unsupported wiring . . . just 
hold the binder in position on 
the cables, attach a clip of the 
proper size and move on to the 
next point... it’s fast, easy and 
efficient. 


Twice as good .. . twice as quick... 


Pree Samples! 


Write today for your free sample kit 


when you wire with "Cradleclip” 
A PRODUCT OF 


LECTR@VERT INC. 


——, ... contains samples of the various 





clips, binders and cradles. There is no 


124 EAST 40th STREET + NEW YORK 17, N.Y. 
Phone: OXford 7-8397 


obligation, of course. 





Marcu 1958 Please ELECTRICAL ENGINEFRING é iting to advertisers 63A 








CONTROL is first! Now-—one step 
static control with switching reactors 


No wonder Nikita looks worried. Controt has taken the 
strain off American industry's pocketbook by cutting the 
cost of static control 


American engineers who want to make free use of power 
switching guided by digital logic can now take over, be- 
cause ConTROL’s standard line of switching reactors give 
freedom of design and economy never before available. 


First, one-step static control with switching reactors is so 
easy to operate it can be put to work in everyday sequenc- 
ing and switching problems involving either a-c or d- 
loads. Auxiliary equipment is eliminated by the basketful. 
Gone are all the preamplifiers, special power supplies, 
information-sorting single purpose logic units, and power 
switching relays. CONTROL’s one-step switching reactor 
does most of the job by itself. 


Reliability begins 





Second, these units, in four nominal volt-ampere ratings 
of 15, 75, 150 and 300, have no relay contacts or moving 
parts to replace. Switching is by impedance change. Install 
them and forget them—no wear, no maintenance. 

Phird, each ContrOL reactor performs all logic functions 
—AND, OR, NOT, MEMORY and TIME DELAY—through its multi- 
purpose control coils. Signal source is derived typically 
from limit switches, push buttons, or photo-cells. 

Fourth, each unit has a 10,000:1 switching ratio under 
nominal supply voltage conditions. High inrush currents 
are handled without difficulty. 

To learn how Controv reactors work, and how they'll 
fit your need for completely dependable, low-cost, ver- 
satile static control, write—and see why Nikita looks wor- 
ried. CONTROL, Dept. EN-46, Butler, Pa. U.S. A. 


~~, 


wih CONTROL, 


a 





*Expurgated translation. Heavens-to-Betsy! A DIVISION OF MAGNETICS. INC. 
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S-Kc to 50-Mc 


Type 1001-A 
Standard Signal 





Carrer Frequency Range L “ Ampirtude Modulation A 
Frequency Calibration 

tant pre ecidental Frequency Modulation 
incremental Frequency Dia 


Carrier Noise Leve 


Output Voltage: Att 
y Leakage 


ae o Servicim fF ture 
Output impedance: A : ' e c ream 


Accessories Supplied 


Output Voltage Accuracy 


w 
P - 

A v - 

At 2-V a Dimensions: 14°54" x ‘ ’ Net Weight 


GENERAL RADIO Company Van 


-_ 





NEW TORK AREA NY Ww NJ. WH CHICAGO 


PHILADELPHIA : WASHING 
SAN FRANCISCO 








NATIONAL CONVENTION 
Booths 3302-3310 


on display: 


-new Transfer-Function Meter for 
complete investigation of basic transis 
pe —— es at vhf and uhf and meas 

ment of other complex transfer func- 
tions 

. VHF-UHF Dielectric Measuring Line 
for accurate and simplified measure 
ment of dielectric constant and loss of 
solid materials. 


- Variable Delay Line based on uni 
skewed-turn principle. 


que 
- Pulse Equipment — Impedance 
Comparator — D-C Amplifier and Elec- 
trometer — Standards — Variacs — and 
many other measuring instruments. 














Low Voltage F 
Power 
Circuit Breakers ‘wg 


225, 600 Amperes Continuous current, 600 volt AC, 250 volt DC with... 


@ STORED ENERGY MANUAL CLOSING @ UNIT OPERATING MECHANISM 


Spring operated mechanism provides constant con Simplhes maintenance 

tact closing speed independent of operator. Assures _ Vets, Snes ilitates field 

lower maintenance, prolongs breaker life, and : ical operation 

widens application. Electrically operated versions @ COMPLETE BREAKER INTERCHANGEABILITY 

are solenoid driven. For greater flexibility, new AK-2 low voltage power 
serait hreaker ore moletel ee ee =F 

ACCESSIBLE OVERLOAD TRIP DEVICES mea Re © Gertie ob ween ean 
WIth / i Dreakers Ol! mparabdie ratings 

Easily interchangeable trip units, removable from For more information on this new breaker desi 

the front, provide greater accessibility for field ntact your nearest G-E Apparatus Sales Office 

adjustments. General Electric Company, Schenectady 5, N. Y. 


yo 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





